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PREFACE TO THE FIRST EDITION. 


Tue Young Folks’ Cyclopedia of Common Things has been 
prepared to fill a vacancy, the existence of which the writer be- 


_ lieves no unprejudiced person will deny. Intelligent parents 


and teachers need not be told that one of the most important 


_ habits which can be cultivated in a child is that of consulting 


works of reference. There are dictionaries and atlases for the 
use of young folks, but unfortunately all the popular cyclope- 
dias are written in language which a child cannot understand, 
and no attempt has been made, it is believed, previous to the 
publication of this work, to bring cyclopedic knowledge within 
the range of a child’s intellect. Yet questions.are almost con- 
tinually arising in the studies, and in the daily experience of 


_ youth, which such a cyclopedia would answer without trouble 


to parents or teachers—to say nothing of numerous questions 
put by children, which many adults would find a difficulty in 
answering satisfactorily without reference to books: 

In the present work the writer has attempted to furnish in 
simple language, aided by pictorial illustrations where thought 
necessary, a knowledge of things in Nature, Science, and the Arts 
which are apt to awaken a child’s curiosity. Such features ci 
Astronomy, Chemistry, Physics, Natural History, and Physio!- 
ogy as can easily be made intelligible are explained, special atten- 
tion being given to the natural objects which most immediately 
affect human happiness—such as the phenomena of air, light, 
heat, and electricity, and those parts of the human system whose 
health is influenced by our habits. Much attention has been 
given, too, to the description and explanation of the manufacture 
of articles in common use, and of the various processes con- 
nected with the Arts; while all the animals interesting from 
their domestic relation or as objects of curiosity have been 


treated as fully as the limits of the work will permit. If the 
iti 
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writer has seemed in some instances to go beyond the scope of 
“common things,” it is because he has preferred to err on the 
side of completeness rather than on that of omission. The 
scheme does not embrace any account of Persons or Places, 
as they would have added too much to the bulk of a single 
voiume. 

The arrangement is the same as in other cyclopzedias, as the 
-work is intended to be but a stepping-Stone to the more com - 
prehensive ones for adults, and as it is deemed of importance 
to accustom the child early to the forms and methods which ex- 
perience has shown to be the best. It has been thought proper, 
however, to omit all abbreviations, and in most cases to put the 
scientific classification and etymologies at the end instead of 
at the beginning of articles, where they will be less likely to 
destroy the continuity of the narrative, and to blunt the child’s 
interest. While it is not expected that the work will be made a - 
text-book in any of the departments treated in it, it is yet hoped 
that both pupil and teacher may find it a valuable adjunct to— 
all the more important studies pursued in school, and that it 
may be thought worthy of a place wherever a knowledge of 
common things is a necessity. 

A large number of works have been consulted and freely 
used, and the writer, without giving any extended enumeration 
of authorities, desires to acknowledge his indebtedness to the 
following ones in particular : The American Cyclopedia ; John- - 
son’s Universal Cyclopedia; The Encyclopaedia Britannica; Cham- 
bers’ Encyclopedia ; Tomlinson’s Cyclopedia of Useful Arts; 
Ure’s Dictionary of Arts, Manufactures, and Mines; Goodholme’s 
Domestic Cyclopedia ; The Popular Science Monthly ; Harper’s. 
Monthly; Scribner’s Magazine; St. Nicholas; The Science Prim. 
ers, edited by Professors Huxley, Roscoe, and Stewart; Holt’s” 
Hand-books for Students and General Readers; Packard’s Guide 
to the Study of Insects ; Hooker’s Child’s Book of Nature ; and 
the works of Audubon, Wilson, Baird, Brewer, Agassiz, Storer. 
Huxley, and Figuier. . 


EboG, Is 
NEw York, August 1, 1879. 


PREFACE TO THE SECOND EDITION, 


Tue second edition of the Cyclopedia of Common Things, 
| though made on the same plan as the first edition, is in many 
respects a new work. All of the original articles have been 

thoroughly revised and brought down to the present time, such 

titles as Balloon, Bridge, Cannon, Electricity, Element, Railroad, 
_ Rifle, Telegraph, and Telephone having been largely rewritten 
| with many important additions made necessary by the rapid 
| advance in science during the past decade, while enough new 
| articles have been added to fill nearly two hundred extra pages. 
Among the most important of these new articles are Age, in 
which is given an account of the mythologic, prehistoric, and 
historic ages; Architecture, including Cyclopean, Egyptian, 
Hebrew, Assyrian, Persian, Grecian, Roman, Gothic, Pointed, 
and Renaissance architecture ; Armored Ships, with views of 
some of the latest war vessels of our new navy ; Calendar, with 
the history of the various divisions of time ; Locomotive, telling 
of its invention and growth; Steamship, with its history from 
Fulton’s first boat to the great vessels that cross the ocean in 
less than six days ; Torpedo, with accounts of the latest devices 
for the destruction of an enemy’s ships ; Yacht, with pictures of 
vessels of the different rigs; and articles illustrating the early 
history of man on earth—such as Cave, Kitchen-Midding, Lake 
Dwelling, etc. Numerous smaller articles have been added in, 
the department of natural history, including accounts of many 
animals, birds, and fishes not described in the first edition, 
rendering this edition much more comprehensive than that 
and making it, with its companion-volume, the Cyclopedia of 
Persons and Places, as complete a cyclopeedic compendium as 
can be given within equal limits. Many new and interesting 
illustrations too have been added and the whole book has been 


reprinted from new type. 


Jal). GC: 
New York, Jaly 1, 1892. 


PREFACE TO THE THIRD EDITION. 


Tue rapid advance during the past decade in everything pertain. ~— 


ing to science and the industrial arts has rendered necessary a 
thorough revision of the Cyclopedia of Common Things. In 
preparing a third edition the writer, though following the same 
general lines as in preceding editions, has added much new materia] 
and introduced various novel features which, he believes, will in- 
crease its value as an instructive and educational medium, While 
a large part of the original work has been retained, all has been 
thoroughly revised and brought to date. In Electricity, for in 
stance, the important discoveries of the latter part of the nineteenth 
century are noted, as well as the industrial uses growing out of the 
application of electricity as an agent, as exemplified in Motors, 
Power Houses, and the great systems for the transmission of power 
long distances, which have revolutionized modern mechanical meth- 
ods. The gasoline engine also, which has rendered possible the 
automobile and the motor-boat, has received due prominence, as 
well as the new application of steam in the turbine engine, which 
seems likely to effect an entire change in ocean navigation. The 
various forms of the automobile, exemplified in the electric, steam, 
and gasoline machines, are fully treated. Among scientific novel- 
ties described are the wonders of Radium and of Vacuum Tubes, 
with their various emanations, as Becquerel Rays, Roentgen Rays, 
X-Rays, etc., and the curious experiments with liquid air. Under 
Air are described the many industrial uses to which compressed 
air is applied in the mechanic arts, under Crane the wonderful 
electro-magnetic cranes in modern iron and steel works by which 
immense pieces of metal are moved with comparative ease, and 
under House the improved method of building in which the interior 
construction precedes that of the outer walls. Among the new 
articles are Academy, Acetylene, Breakwater, Canning, College 
and College Colors, Fire Engine and Fire Escape, Flowers— 
Artificial, Emblematic, National, and State, Furniture, Holidays, 
Machines or Mechanical Powers, Numerals, Postage Stamp, Road, 
Sewer, Stone Cutting, Time—including Standard Time, Interna- 
tional Date-line, Wood and Wood Carving, etc. Many new and 
interesting illustrations also have been added. ; 
New York, Jan. 1, 1906. J. D.C. 


NOTE TO THE FOURTH EDITION 


Tuis edition has been thoroughly revised, many articles have 
been rewritten, and among others the following have been 
added: Army, Boy Scouts, Box, Motor Boat, Motor Car, Mov- 
ing Pictures, and Navy. 


FEBRUARY 14, 1916. 
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THE 
MOUNG FOLKS’ CYCLOPADIA 


OF 


COMMON THINGS. 


(&¥" Words printed in LETTERS LIKE THESE are explained in thefi 
alphabetical places. ; 


{> The references in parentheses—such as C. P. P., C.L A.orC. N. H.—are to articles in 
the “ Young Folks’ Cyclopedia of Persons and Places,” the “ Young Folks’ Cyclopzdia of Liter 
ature and Art,” or the “‘ Young Folks’ Cyclopedia of Natural History,” companion volumes to 
this which explain many things not coming within the plan of this book. 
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ABBEY, a group of buildings} are valuable, some yielding useful 
forming the residence of religious} gums, some fine ee and others 
persons secluded from the world, as| excellent food products. <Acacéa 
monks or nuns; called sometimes |gummzfera and Acacia arabica 
monastery, convent, etc. The name| yield gum arabic; Acacia verek 
is applied also to a place of worship | yields gum senegal ; and Acacia cate. 
that is or has been connected with a| cz produces catechu, an astringent 
monastic establishment, as West-] drug used in medicine and in tanning 
minster Abbey. The superior or}and dying. The blackwood of Aus- 
governor of an abbey or monastery | tralia, an excellent timber, easily 
is called an adbo¢ + and the female | worked and taking a high polish, is 
superior of a convent ranking as an|an acacia. In India the wood of 
abbey, an adbess. The maleinmates| Acacza arabica is used in making 
of such an establishment are called | wheels, and the wood of Acacia koa 
monks, and the females zuzs. In|in cabinet work, Many acacias are 
the middle ages many abbots, especi- | highly ornamental, with beautiful 
ally in England, were powerful feu- | foliage and attractive flowers, 
dal barons, but in modern times they ACADEMY (Greek Akademia), 
are simply heads of religious houses. | an institution for the higher educa 
The superior of amonastery is some-| tion of youth, occupying a place be- 
times called a Jrzor, and of a nun-| tween a common school and a cole 
nery a frzoress, but these titles are lege, ranking with the German Gym 
inferior in dignity to abbot and{nasium. The name is given also in 
abbess. England and America to national 
The word abbot is from Anglo-| military an@ naval schools, and in 
Saxon abéod, Latin adda, Syriac abba, | many countries to societies of learned 
father. men, established for the improve- 
ACACIA, a genus of plants, usu-| ment of science, literature, or the arts, 
ally trees or shrubs, with stems and| The first Academy was founded by 
branches often armed with spines,| Plato (C. P. P.), who set up his 
widely distributed over the tropical school of philosophy in a grove on 
and subtropical parts of the earth,|the River Cephissus, near real 
especially in Africa and Australia, This grove, which formerly belonge 
There are about 450 species, most of to Academus, an Attic hero, 1 
which grow in arid regions, Many named from him Academia, an 
t 
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when Plato lectured there, his school 
was called Academia, or Academy, 
and his followers Academzic¢ or 
Academics. Cicero afterwards gave 
the name Academia to his villa near 
Puteoli, where he wrote his philoso- 
phical treatise called ‘“‘ Academica.” 

The principal military and naval 
academies in the United States are: 
the Military Academy, West Point, 
founded in 1802, and the Naval 
‘Academy, Annapolis, founded in 
1845.' Besides these government 
institutions, are several private mili- 
tary academies, as Norwich ‘Univer- 
sity, now at Northfield, Vt., founded 
in 1819 by Capt. Alden Partridge, 
U.S. A., a former superintendent of 
West Point, and the Virginia Mili- 
tary Institute, at Lexington, opened 
in 1839. Great Britain has military 
academies at Sandhurst and Wool- 
wich, France at St. Cyr and in Paris, 
Germany in Berlin. etc. 

Of academies of science, literature, 
and art, one of the most important 
is the French Academy, (Académze 
frangazse), established in 1635, by 
Cardinal Richelieu, for the improve- 
ment of the French language and 
the regulation of literary taste. The 
number of its members is limited to 
40, commonly called the “ Forty 
Immortals.” It forms now one of 
the five academies of the Institute of 
France, the four others being: Acade 
emy of Inscriptions and _ Belles- 
lettres, 40 members ; Academy of 
Sciences, 68 members; Academy of 
Fine Arts, 40 members; Academy 
of Moral and Political Science, 40 
members. All members are elected 
for life. 

ACCORDION, a wind musical in= 
strument, played by hand. ‘The Ger- 
mans call it the Handharmonzka, 
because it is made like a mouth-har- 
monia, only it is blown by means of 
a bellows inside instead of by the 
mouth. The left hand works the 
bellows while the right plays the 
keys. The accordion has from five 
to fifty keys, according to size, but it 
is not worth much as a musical in- 
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strument, and is &ttle more than a 
toy. It was invented in 1829 in Vi- 
enna, by a musician named Damian. 

The word accordion is from the © 
French accordeon, from @ccoraer to 
accord, to be in harmony, 

ACET’Y-LENE,a colorless, inflam- 
mable gas, made up of equal parts of 
CARBON and HYDROGEN. It burns 
with a bright smoky flame, and has 
a very disagreeable odor, somewhat 
like garlic. Jt is present in a smal. ° 
quantity in illuminating gas, the flame 
of which it enriches. When mixed 
with common air or with oxygen it 
is very explosive, even friction in a 
vessel sometimes causing it to ex- 
plode. It is especially dangerous in 
its liquid form, As it generates a 
great amount of heat in burning, it 
has high illuminating power, and 
many kinds of burners have been 
devised for burning it either pure, or 
mixed with other gases, as nitrogen, 
carbonic acid gas, and especially 
MARSH GAS. It is easily produced 
by the action of water on carbide of 
calcium, a compound of carbon and 
calcium. This is shown in the com- 
mon bicycle lamp, where the gas is 
made by the dripping of water on a 
piece of this compound. As acety- 
lene is very cheap and requires no 
especial establishment for its pro- 
duction, it is much used for mixing 
with illuminating gas and in various 
industries. The hardest metals, as 
iron, steel, etc., are now welded with- 
out a seam by using a mixture of 
acetylene and oxygen with a BLOW- 
PIPE. Such a mixture burns witha 
greenish-blue flame and an intense 
heat. 

ACID. In common language acid 
means sour; but though most acids 
are sour, there are some which are 
not, so this definition will not do for 
all acids. Acids are known to chem- 
ists by the way they act on colors 
got from plants, .If a piece of LIT- 
MUS paper (paper dyed blue with 
the juice of a LICHEN called archil) 
be put into a liquid which has any 


| acid in it, its blue will be changed 
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to red. If, then, another kind of 
liquid called an ALKALI be slowly 
turned into the acid liquid, the red 
of the litmus paper will fade away 
little by little, and after a while the 
blue will come back again. Thus, 
acids and alkalis are the opposites 
of each other, for one will neutral- 
ize or kill the power of the other. 

Acids are found in the juices of 
plants and in animal bodies and in 
many mineral substances. We know 
of several hundreds, and more are 
being found out all the time. In 
their common form some are gases, 
some liquids, and some _ solids, 

’ Acids are generally formed by the 
union of HYDROGEN, OXYGEN, and 
some one other ELEMENT which is 
not a metal. For instance, acetic 
acid, which makes the sourness in 
vinegar, and_ citric acid, which 
makes the sourness in lemons and 
limes, are made up of hydrogen, 
oxygen, and CARBON, united in dif- 
ferent parts. Malic acid, found in 
unripe apples and most acid fruits, 
such as the gooseberry and currant ; 
tartaric acid, found in grapes and 
many other plants; oxalic acid, so 
useful for cleaning brass and copper 
and for taking ink stains and rust 
stains out of cloth; and CARBONIC 
ACID, are other forms of the union 
of hydrogen, oxygen, and carbon. 
Carbolic acid, still another form of 
the union of the same things, smells 
like smoke. It is valuable as a puri- 
fier and for stopping the spread of 
disease. Carbolic soap is made out 
of it. NITRIC ACID is made up of 
hydrogen, - oxygen, and NITROGEN, 
and SULPHURIC ACID of hydrogen, 
oxygen, and SULPHUR. 

Some acids have no oxygen in 
them. Among these are muriatic or 
hydrochloric acid, and prussic or 
hydrocyanic acid. Hydrochloric acid 
is so called because it is made up of 
hydrogen and CHLORINE. The pure 
acid is a gas, the liquid commonly 
called muriatic acid being the gas 
mixed with water. 


A mixture of! 
four parts of muriatic acid with one’ 
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part of nitric acid is called agua 
regta (Latin for royal water), be- 
cause it is the only liquid that will 
dissolve gold, the king of metals. 
Muriatic acid is largely used in the 
arts. Hydrocyanic acid, so called 
because it is made up of hydrogen 
and cyanogen (carbon and nitrogen), 
smells like bitter almonds and is a 
deadly poison. It is found in small 
quantities in bitter almonds, in the 
kernels of peaches and of plums, and 
in peach leaves, giving them their 
peculiar taste. These things are. 
sometimes used to flavor food with, 
there not being enough of the acid 
in them to do any harm. Common 
prussic acid, which is so called be- 
cause it was first made from Prussian 
blue, is hydrocyanic acid mixed with 
water. 

Acids have many different powers 
and uses. While some are healthful 
and are used for food, others are 
deadly poisons when breathed into 
the lungs or taken into the stomach ; 
and while some are harmless to touch 
others are very biting. Sulphuric 
acid will char and destroy most vege- 
table and animal substances, and 
nitric acid will make yellow stains 
and wounds where it touches the: 
skin. In the article BASE is told 
how the mixture of an acid and a 
base makes a SALT. 

The word acid is made from the 
Latin acédus, sour or sharp to the 
taste, which comes from acus, a 
needle. 

ACORN, the seed or fruit of the 
oak tree. Most kinds of acorns con-_ 
tain STARCH and OIL, and have a 
bitter taste; but some are not bitter, 
and are largely used as food in Spain, 
Algeria, and other Mediterranean 
countries, being liked better than 
chestnuts. In California the Indians 
pound up acorns in a mortar and 
make cake and mush out of the 
meal. The cup of one kind of acorn 
is made into a fine black dye, and is 
used also, like bark, for tanning 


leather. t 
The word acorn is from the Anglo- 


ACRE 


Saxon @cer, a field, and means the 
fruit of the field. 

ACRE, a measure of land in Eng- 
land and the United States. It con- 
tains 4840 square yards or 43,560 
square feet, whatever may be iis 
shape. If in asquare it would mea- 
sure nearly 209 feet on each side; so 
that an acre is equal to about seven- 
teen city lots,each 25 by too feet. 
The acre was originally as much as 
a yoke of oxen could plough in a day, 
but in the thirteenth century it was 
made by law of its present size. 

The word acre is from the Latin 
ager,a cultivated field. 

ADZ, a tool for smoothing tim- 
ber, much used by ship carpenters. 
It has a handle Jike an ax, but the 
blade, which is made like a broad 
chisel, has the cutting edge crosswise 
instead of in a line with the handle. 

The adz is used also by house- 
carpenters in squaring timbers for 
the frames of buildings. The head 
of the common adz is shown in the 
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picture. Another kind of adz, used 
in making wooden spouts and other 
hollow work, has the edge hollowed 
out like a gouge. A coopers’ adz is 
much like the common adz, but has 
short handle, and is used in one 
aand like a hatchet. 

The word adz is the modern form 
of the old English addzce, which 
came from the Anglo-Saxon adese. 

AEOLIAN HARP, a box with 
strings stretched tightly across it, 
which make music when the wind 
blows on them. The box, which is 
of very thin boards, is about five 
inches deep and six or eight inches 
wide, and usually just long enough 
to fit across a window. The strings, 
which may be of twisted silk, catgut, 
or wire, are stretched across the top 
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of the box from end to end, and 
tuned together. When the harp is 
placed on the window-sill and the 
window is raised just high enough 
to let the wind blow across the 
strings, it makes a sweet but sad 
kind of music. 

The A®olian harp is named from 
£olus, the ancient Greek god of the 
winds. 

AEROLITE, a mineral body that 
has fallen to the earth from some 
place outside of the earth, When 
seen as globes of fire or as shooting 
stars in the air, aérolites are com- 
monly called meteors; though any 
natural occurrence in the air, such as 
rain, snow, hail, rainbow, lightning, 
aurora borealis, etc., is properly a me- 
teor; hence the term meteorology 
(Greek meteoros, lofty, and Jogos, dis- 
course) means the description of 
things that take place inthe air. For 
a long time it was not known whence 
aérolites came. Some thought they 
were formed in the upper parts of the 
earth’s atmosphere by the hardening 
of the gases of \solids, just as hail- 
stones are formed by the freezing of 
watery vapors ; others, even up to the 
early part of this century, believed 
that they were thrown from volca- 
noes inthe moon. It is now known 
that there are numberless bodies 
moving through space of which we 
know little, most of them being too 
small to be seen even by the most 
powerful telescopes. Kepler, the 
astronomer, says they are more 
numerous than the fishes in the 
ocean. When the earth, in its annual 
course around the sun, meets any 
of these bodies, called meteoroids, 
some come near enough to be acted 
on by gravitation (see EARTH) and 
to be drawn to its surface. In pass- 
ing through the air they become so 
hot that some are burned up or turned 
to gas, and some are so hard and 
solid that they give out a brilliant 
light and are seen as meteors or 
shooting stars. Only a small part 
reach the earth as aérolites. These 
sometimes fall in a large mass and 
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sometimes broken into pieces, so as 


to make a shower. ‘They generally 
come with such force as to bury 
themselves deep in the earth. A 
monk was once struck by an aérolite 
and instantly killed, and it is thought 
that vessels at sea may have been 
sunk by them. 

An aérolite weighing 1635 pounds, 
which fell in Texas in 1808, is now 
in the Peabody Museum, Yale Uni- 
versity. One in the Smithsonian 
Institution, Washington, which fell 
in Mexico about: 1500, weighs 1400 
pounds. Several large ones were 
found on the west coast of Greenland, 
one of which, in the Stockholm Royal 
Academy, weighs 25 tons, and an- 
other, in the Copenhagen Museum, 


4a 
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10 tons. One weighing more than 
five tons is in the British Museum. 
The largest one known, brought from 
Greenland by Lieut. Com. Peary, was 
placed in 1904 in the Museum of 
Natural History, New York. It 
weighs 40 tons. Aé€rolites are made 
up of the same things that are found 
on the earth, about one-third of the 
ELEMENTS being found in them, 
but combined differently. 

Aérolite means “ air-stone,” from 
Greek aéyv, air, and /zfhos, stone, 

A-E-RO-NAUT ICS, the science or 
art of sailing or flying in the air, 
whether by means of a machine 
sustained by gas and lighter than 
air, as a balloon, or by means of one 
heavier than air, as an aeroplane. 


P 
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Zeppelin Airship. Side and End View. 


Flying by the first method is called 
aerostation (a-er-o-sta'shun), the 
first balloon having been named in 
France an aerostat (Greek aev, air, 
and s¢afos, standing still, that is in 
the air) ; and by the second, aviation 
(a-ve-a'shun, from Greek avzs, a 
bird). 

Aerostation. The history of 
aerostation down to 1905 is treated 
under BALLOON. Since that time 
great efforts have been made in 


| many countries to 


invent a dirigible 
balloon, that is, one that may be 
propelled and steered in any direc- 
tion, with the special object of use 
in war. The French and the Ger- 
mans have been most’ successful in 
making dirigible balloons or airships, 
as they are sometimes called, the 
usual type being a cigar-shaped 
cylinder divided into compartments, 
each filled with hydrogen gas, and 
sustaining places for passengers 
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beneath, the whole driven by pro- 
pellers moved by gasolene motor 
engines. 

The first picture shows the plan 
of the great airships built in Germany 
by Count von Zeppelin (P. & P.) 
which are more than 4oo feet long, 
equal to two city blocks. The body, 
made of an aluminum frame covered 
with rubberized cotton cloth, is 
divided into sixteen or more com- 

partments, each filled with gas, and 
‘is capable of lifting several tons. It 
is driven by propellers (P,P) on each 
side worked by gasoline motors, andis 
kept in position and steered by ver- 
tical planes (R,R) shown best in the 
endview. Passengers and the crew 
are carried in boat-shaped cars (A,A) 
suspended beneath the keel. The 
German Zeppelins have a speed of 
from 60 to 90 miles an hour; but the 
French Astra-Torres (62 feet of 
beam) are faster, because lighter. 
The world’s record for endurance 
was won by a German, Berliner, who 
travelled with two companions from 
 Bittersheld, Germany, to Bissertsk, 
Russia, 1,895 miles in two days 
(Feb. 8-10, 1914). Zeppelin L3 holds 
the record for height, having as- 
cended from Friedrichshafen, on 
May 16, 1914, to 10,256 feet. Ger- 
many has also military airships, built 
on the plans of Count von Zeppelin, 
Major von Parseval, and Captain 
Gross. France has as many, mostly 
on the plans of the brothers Lebaudy, 
Santos-Dumont and Lcuis Blériot. 
Aviation, mechanical flight by 
means of aeroplanes or machines 
heavier than air, has been accom- 
plished since 1905. Aeroplanes 
consist of panels of canvas stretched 
on frames 30 to 40 feet long and 6 
or more feet wide, held apart, if of 
more than one. panel, by uprights 
about 6 feet high. The frames are 
as light as possible, usually of wood 
or aluminum. An aeroplane of one 
panel is called a monoplane, of two 
panels a biplane, of three panels a 
triplane, etc. Aeroplanes are usually 
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driven by a gasolene motor, of thirty 
or more horse-power, and their en- 
durance is limited by the quantity of 
gasolene carried. The aeroplane 
cannot fly directly from the ground, 
but is provided underneath with 
wheels or runners on which it glides 
until it gets momentum enough to 
rise into the air. Ina similar way a 
large bird gathers momentum by 
running before its wings can sup- 
port it. When once in the air the 
aeroplane is sustained by means of 
the propeller driven by the motor, 
just as the bird is by its wings 
worked by the bird’s muscles. The 


Wright Biplane. 


most difficult thing in aeronautics is 
the balancing of the aeroplane when 
in the air to prevent it from upset- 
ting. The aviator or flyer is apt to 
meet with eddies, cross-currents, 
puffs and gusts of wind that he can- 
not see. He can only feel them, 
and must be prepared to meet them 
quickly with his steering apparatus 
just as the bird does with its wings 
and tail. Several men have lost 
their lives in trying to learn this part 
of flying. To enable the aviator to 
balance and steer the aeroplane, 
various contrivances, chiefly smaller 
planes arranged in different ways, 
have been invented, as shown in the 
several illustrations. Another seri- 
ous difficulty in aviation is landing 
after a flight. The aeroplane is so 
much heavier than the air that it is 
apt to come down with a thump 
when the engine stops either through 
accident or design, This may 
wreck the delicate frame, or possibly 
injure the aviator. In 1908 the 
breaking of a propeller blade in an 
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aeroplane caused the machine to 
come down with a crash, killing 
Lieutenant Selfridge, of the United 
States Army, and seriously injuring 
Orville Wright. 

Many experiments were made by 
Langley, Maxim, Chanute, Lilienthal, 
the Dufaux brothers, and others, 
before the problem of the aeroplane 
was solved. In 1903 Orville and 
Wilbur Wright, brothers, of Dayton, 
Ohio, began a series of experiments 


Side and Top View of Wright Biplane. 


which resulted, in 1908, in the con- 
struction of an aeroplane that met 
the requirements of the United 
States Government, which demanded 
that the machine should be able to 
carry two persons at an average 
speed of 40 miles an hour, and a 


sufficient supply of fuel for a long} er 


continuous flight. The Wright 
machine is a biplane 4o feet wide 
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and about 8 feet high, weighing 800 
pounds, the weight of the motor 
being 170 pounds. The two pro- 
pellers, both behind the machine, 
make 500 revolutions a minute. A 
horizontal rudder formed of two 
smaller planes, 15 feet long by 3 
wide, is held by rods in front, and a 
vertical one about 6 feet by 1 
wide, behind. With this machine 
the Wrights have flown 4o miles an 
hour and have remained in the air 
more than two hours at atime. The 
Curtis aeroplane, the invention of 
Glen H. Curtis, another American, 
is much like that of the Wrights, 
a biplane, but with a few changes. 
Mr. Curtis flew in one, May 29, 1910, 
from Albany to New York, 150 miles, 
in two hours and thirty-two minutes, 


| at the rate of 513 miles an hour. 


The Blériot machine, of which a 
side and a top view are given, is a 
monoplane, with wings somewhat 
like those of a bird, as shown in the 
top view. It has a long body ending 
in a tail fitted with a vertical rudder 
and with elevating planes which en- 
able it to rise or fall. The propeller, 
which is in front, is worked by a 
motor just behind it. In such a 
machine Louis Blériot made several 
notable flights in France in 1907, 
1908 and 1909, and crossed the Eng- 
lish Channel (July 25, 1909) from 
Calais to Dover in 37 minutes. The 
Antoinette and the Santos-Dumont 
machines are also monoplanes. 

Hubert Latham, wno also uses a 
monoplane, has made many note- 
worthy flights in France and in 
Germany. He attempted to cross the 
Channel a few days before Blériot 
and again two days after the success- 
ful passage of the latter, but in each 
instance fell into the water. 

M. Latham’s monoplane, called the 
Antoinette, has two arched wings 
extending upwards in the form of a 
shallow V. It is propelled by an 
ngine of 100 horse-powe", which 
drives a tractor screw, that is a serew 


in front. 
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Louis Paulhan, a noted French 
aviator, has made many flights in 
France with a biplane and won many 
prizes. In 1910 (April 28) he made 
a successful trip from London to 
Manchester, 186 miles in four hours 
and eleven minutes. 

The Voisin biplane is divided into 
compartments, much like a box kite, 
and has a large equilibrator or tail to 
balance it. Henri Farman, who was 


formerly employed by the Voisin 


Top View of Blériot Monoplane. 


Blériot Monoplane, 


Fréres to pilot their machines, be- 
came convinced that the compart- 
ments werea mistake and by leaving 
out the divisions and making other 
changes, produced the Farman bi- 
plane, in which he has made many 
long and successful flights both in 
France and in Germany. Mr. Far- 
man’s machine differs somewhat 
from other biplanes, especially in the 
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steering part behind. The part in 
front (left), called the elevator, en- 
ables the machine to rise. 

The Delagrange and the Cody 
machines are biplanes also. The 
Cody is peculiar in having the pro- 
pellers placed as near as possible to 
the centre of gravity, and in having 
two vertical rudders, one in front 


Side and Top View of Farman Biplane. 


and one behind. The Dufaux 
flying machine, invented by the 
brothers Henri and Armand Du- 


faux, of Geneva, Switzerland, is 
called a ‘helicopter,’ that is, a 
direct-lift machine, which screws 


itself into the air by the power of its 
screw (Greek Zelzx). A gyroplane 
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(Greek gyros, circle) is a combina- 
tion of the helicopter and the aero- 
plane, so called because it moves 
round and round in rising. An 
ornithopter (Greek orzzs, bird) has 
flapping wings resembling those of a 
bird. Most countries now have 
Aero Clubs, which have regular 
meets to contend for prizes. Early 
in 1914 new records Were made for 
altitude and duration. Germany 
took the chief honors. The highest 
altitude was made by Oelrich (25,756 
feet) in Germany (July 14, 1914) on 
aD. F. W. biplane, 120 h. p., anda 
Beardmore—Austro-Daimler motor. 
G. Legagneux attained 20,080 feet 
in France (December 28, 1913) ona 
Nieuport monoplane, 80 h. p., and a 
Le Rhone motor. J. Védrines still 
holds the record for speed, won in 
America (September 9, 1812) in a 
Deperdussin monoplane, 140 h. p., 
and a grome motor. His speed 
averaged 106% miles an hour: The 
most important development in the 
aeroplane has been towards multiple- 
engine craft, i. e. machines drawn 
by two, or more, motors, employed 
separately, or together. The prin- 
ciple multiple engine aeroplane is 
the Russian Sikorsky. A great ad- 
vance was made in 1914 in the 
armoring of aeroplanes, particularly 
in France. The aeroplane has proved 
itself of great value in the European 
War, both for scout-work and for 
actual fighting. An Act of Congress 
approved July 18, 1914, created an 
Aviation Section in the Signal Corps, 
rated as military aviators and junior 
military aviators. A development 
of the aeroplane is the flying boat, 
or hydro-aeroplane, which takes 
flight from the water and lights upon 
it with ease. The newest form of 
seaplane has folding wings, so that 
it can be carried on the deck of a 
war-ship. 

AGATE, a kind of QUARTZ, 
marked with many colors in clouds, 
spots, or layers. Agates are found 
in loose rounded pieces inside of 
rocks, or as loose pebbles in beds of 


rivers or gravel. They vary usually 
from the size of a filbert to that of a 
small apple, but some have been 
found larger than a man’s head. 
Agates are made up mostly of silica 
(see SILICON), and the colors come 
from particles of iron mixed with it 
in different ways. When polished 
they show many wonderful forms, in 
some the colors being in layers, in 
some in zigzag lines, while in others 
they look like animals, trees, moss. 
leaves and other natural objects. 
Quantities of moss agates are 
found in Colorado, Utah, Wyoming, 
and Montana, some of which are 
very beautiful. 

As agates take a fine polish, they 
are much valued as ornamental 
stones. Most of the agates sold are 
brought from Oberstein and Idar, 
small towns on the river Nahe, near 
Mainz, Germany, where many of 
the inhabitants are employed in cut- 
ting and polishing them. Agates are 
much used in the manufacture of 
rings, seals, beads, handles for knives 
and forks, sword hilts, cups, smelling 
bottles and many other ornamental 
things. 

Agates are found in many parts of 
the United States, especially at Agate 
Bay, Lake Superior, and in Colorado, 
but the agates cut in Germany are 
sold so cheap that it does not pay to 
cut them. In Apache County, Ari- 
zona, is a wonderful petrified forest, 
called Chalcedeny Park, where the 
ground is covered with immense tree 
trunks turned to agate, jasper, and 
chalcedony. In one place an .aga- 
tized tree three to four feet:"t, Vand 
more than a hundred feet fng, has 
fallen across a cafion about fifty feet 


wide, so as to form a natural bridge 
over it. Agatized wood is found 
also in Utah, New Mexico, and 


California. It is used for mantles, 
table tops, tiles, and even for columns 
in fine houses; also for clock cases, 
cane and umbrella handles, paper 
weights, and toilet articles. 
The word agate is from the Latin 
achates,and the stone was so named 
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because it was first found near the 
river Achates in Sicily. 

There are several other stones 
much like the agate, some of which 
differ from it only in their coloring 
matter. The principal ones are: 

Bloodstone, a green agate marked 
with red spots like blood. It is 
sometimes called Oriental jasper. 

Carnelian, which is found in 
different shades of red and yellow. 
The most valuable kind is the deep 
red. The best carnelians come from 
Japan and from India, The word 
carnelian is from the Latin caro, 
genitive carnzs, flesh, some of the 
commonest ones being flesh color. 

Chalcedony, or calcedony, of a 
milk white or whitish yellow ; some- 
times found in such large pieces 
that cups and other vessels are made 
of it. It is brought from Iceland, 
Cornwall, in England, and Nova 
Scotia. Chalcedony got its name 
from the ancient city of Chalcedon, 
in Asia Minor, where much was 
found. 

Onyx, usually found in layers of 
white and brown, dark red, or black. 
Many cameos are cut in onyx, the 
raised figure being in the white, and 
the dark layer making the back- 
ground ; but sometimes the raised 
figure is cut in the dark layer, and 
the background made of the white. 
See MEXICAN ONYX. 

Sardonyx, a beautiful and valu- 
able kind of onyx, marked with 
layers of white and a rich orange 
brown. 

Marx is named from the Greek 
Wilkin, nail, because the col- 
ors are in flac layers, like the marks 
in the human nails. Sardonyx is 
named from Sardis, in Asia Minor, 
or, as some think from Sardo, the 
Greek name of Sardinia. 

AGAVE, the name of a family 
of plants growing wild in Mexico, 
Central America, and the hot parts 
of South America. They are called 
also American aloes, though they are 
not aloes, and in Spanish America 
maguey or mezcal, These plants are 
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now cultivated in gardens in Africa, 
Western Asia, India, and in Southern 
Europe, but in England and the cool 
parts of the United States they have 
to be grown in greenhouses. The 
principal kind of agave, commonly 
called the century plant, because it 
was formerly thought to bloom but 
once in a hundred years, often blos- 
soms in warm countries when less 
than ten years old, though in cool 
climates it may not flower before it is 
forty or fifty years old. The flower 
stem grows very fast, sometimes six 
inches a day, until it is twenty to 
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forty feet high, and bears numerous 
branches, each with a cluster of 
greenish-yellow flowers, which re- 
main several months. As soon as 
they fall the plant dies to the ground, 
and the roots then send up new 
shoots. .In Mexico the agave is con- 
sidered dne of the most valuable of 
plants. When the flowering bud 
forms it is cut out, and the sap, which 
would have gone to feed the stalk, 
collects in the hollow. This is 
dipped out daily and let stand awhile, 
when it ferments and makes the 
drink called Azzl/gue, from which the 
Mexicans distil (see ALCOHOL) a 
stronger liquor called wzxo mescad, 
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mezcal wine. Both this and other 
kinds of agave furnish from their 
leaves a strong thread called pita 
flax, which is made into twine, ropes, 
mats, nets, and hammocks. 

The dry stems too make good ra- 
zor strops, on account of the silica 
(see SILICON) in them, and a kind 
’ of soap is made from the leaves. 

The word agave is in Greek agave, 
whichis from agavos, illustrious or 
noble. 

AGE, a period or era in the life of 
the world or in the history of the 
human race. The ages of the world, 
or geologic ages, are told about un- 
der EARTH. The ages mentioned 
by the classic poets are called the 
mythologic ages because they are 
fabulous ; those relating to the his- 
tory of man before records were kept, 
the archzologic ages, and those relat- 
ing to the history of man since records 
began to be kept the historic ages. 

Mythologic Ages. The Greek 
poet Hesiod, in his “ Works and 
Days,” divides the history of man- 
kind into five ages, during each of 
which the earth was peopled by a 
different race of men: the Golden 
Age, when man lived on the fruits of 
the earth without labor or pain, and 
passed away ina gentle sleep; the 
Silver Age, a lawless time when man 
refused to worship the gods, and was 
buried by Jupiter in the earth; the 
Bronze Age, when man was warlike 
and cruel and perished by violence ; 
the Heroic Age, composed of the 
heroes who fought at Troy and 
Thebes, who were rewarded after 
death by being permitted to reap 
thrice a year the free produce of the 


earth; the Iron Age, the worst of |Q 


all, when justice and piety had gone 
from earth and man was _ sunk in 
vice. The Roman poet Ovid tells of 
four ages only, leaving out the heroic 


age. 

eAroheologic Ages. The history of 
MAN is divided commonly into three 
ages: the Stone Age, when the use 
of metals was unknown and weap- 
ons and tools were made out of 
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stone ; the Bronze Age, when im- 
plements were made out of a kind of 
bronze ; and the Iron Age, when men 
had found out how to melt and work 
iron. Itisnot known how long men 
existed in either of these ages, nor is 
it possible to give an exact limit to 
any of them, as they lap over into 
each other in many places. Some 
writers speak of the present as the 
age of steam, and of the coming 
age as the age of electricity. es 

Historic Ages. The time between 
the fifth century, when the barba- 
rians overran the Roman Empire, 
and the beginning of the fifteenth 
century, when learning began to re- 
vive in Europe, is called the Dark 
Ages. The term Middle Ages is 
given to nearly the same period, the 
ten centuries between the fall of the 
Western Empires in 476 to the dis- 
covery of America in 1492; or, as 
others divide it, from the division of 
the Roman Empire into the Eastern 
and Western Empires in 395 to the 
capture of Constantinople by the 
Turks in1453. The period between 
1096 and 1291, during which the 
Christians of Europe tried to recover 
the Holy Land from the Saracens, 
is called the Age of the Crusades. 
Other ages frequently mentioned in 
books are the Periclean Age or Age 
of Pericles, when literature and the 
arts flourished in Greece ; and the 
Augustan Age, or reign of the Em- 
peror Augustus, the period when 
Cicero, Horace, Ovid, Virgil, Catul-. 
lus, Tibullus, and other writers of 
the purest Latin lived. The time 
when Addison, Steele, Swift, Defoe, 
and others wrote, about the reign of 
ueen Anne, is sometimes called the 
Augustan Age of English literature 
and the latter part of the reign of 
Louis. XIV., the Augustan | Age. 
(siécle d' Auguste) of French litera- 
ture. The reign of Queen Elizabeth 
in England is known as the Eliza- 
bethan Age, and that of Queen 
Victoria as the Victorian Age. 

AIR. We cannot see air, but we 
know that it is all around us, for 
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we take it into our lungs with every | which, with the aid of the sunshine, 
breath. When it moves we call it| are always taking in carbonic acid 
wind, and we can then see and feel! and giving out oxygen. The car- 
what it does ; but air is in the stillest } bonic acid thus taken in gives the 
places as well as where the wind | CARBON for the growth of the PLANT, 
blows the hardest. and the oxygen that ‘comes from the 
Air is a gas (see ELEMENT) with-| leaves mixes with the nitrogen of the 
out taste or smell, and in small quan-| air and becomes fit to be breathed by 
tities it is without color: but when!animals again. Thus the oxygen 
we look up into the heavens in aclear| and the carbonic_acid in the air are 
day, it appears bluish. It is not a|always changing, and animals and 
single gas by itself, but a mixture of | plants are helps to each other. 
several gases, the chief of which are] Air contains also a very little of 
NITROGEN and OXYGEN, In every; another gaseous element called ar- 
five gallons of air there are nearly | go, which was not known until 1895, 
four gallons of nitrogen and one} when it was discovered by two Eng- 
gelen of oxygen; and, fortunately | lish chemists, Lord Rayleigh and 
or us, this amount is always the] William Ramsay. Argonisa Greek 
same. Ifthe air were all nitrogen, | word meaning “inert,” and the name 
we should die for want of oxygen ;| was given to the element because it 
and, if it were all oxygen, we should | does not form a chemical compound 
live so fast that our lives would soon | with any other substance. 
be spent, and everything that can} Water too has mixed in it a good 
burn would quickly burn up. But | deal of air, or FISHES could not live. 
just enough parts of each are mixed] They also breathe in oxygen and 
together in the air to make it safe| breathe out carbonic acid, and the 
and healthful to breathe. carbonic acid is used up and oxygen 
The air has in it also, besides|is given out by sea plants just’ as is 
oxygen and nitrogen, a small portion | done by plants and trees on land. If 
of another gas called CARBONIC|there were no plants in water, the 
ACID. This gasis deadly if breathed { carbonic acid would increase so as 
into the lungs by itself, but it is safe] to kill all fishes and other animals 
when mixed, as it is in the air, with} living in it. 
oxygen and nitrogen. Ithastooan| Besides these four gases air al- 
important use. Every breath of air| ways has watery vapor in it. This 
taken into the LUNGS  becomes|is going up from the earth all the 
changed, that which we breathe out|time, not only from seas, lakes, 
having less oxygen and more car-| rivers, and damp places, but also 
bonic acid in it than that which we} from the leaves of plants and the 
breathe in. The nitrogen is not|lungs and skins of animals. Even 
changed; just'as much of that is|in the pleasantest weather, when 
breathed out as is breathed in. A the sky locks clear and blue, there is 
full-grown man breathes out every] watery vaporin the air. Wecannot 
day more than two pounds of car-| see it then because it is divided into 
bonic acid. As animals, as well as|very small particles, but it often 
human beings, are all the time using| changes and turns into CLOUDS or 
up oxygen and breathing out car-| FOG, or falls as RAIN, and then we 
bonic acid, there would soon be so|see it. 
little oxygen and so much carbonic} Air may be weighed like fead, 
acid in the air as to make it poison-| stone, or any other substance. If a 
ous, if there was not some way of | tight vessel full of air be weighed, 
getting more oxygen and of using up!|and then weighed again after 
the carbonic acid. This is done by|the air has been pumped out (see 
the leaves of all growing plants,|AIR-PUMP), it will weigh less the 
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second time than the first. Air may 
be compressed or packed closely 
into a smaller space than it usually 
fills. If you push a tumbler down, 
bottom upward, into a bowl of 
water, the water will rise up inside 
of the tumbler and press the air into 
a smaller space. It is the same in 
the DIVING BELL. When it is sunk 
in very deep water, the air becomes 
so dense or thick that a man can 
hardly live in it. Divers have some- 
times been killed inthis way. Air 
is also elastic—that is, it will go back 
into its former shape when the pres- 
sure is taken off from it. This also 
is shown by the diving bell. The 
air, closely packed in it, swells as the 
bell is drawn up, and forces the 
water out, until, at last, when the bell 
leaves the water, it becomes of the 
same thickness as the surrounding 
air. 

Compressed Air. The qualities of 
compressibility and elasticity pos- 
sessed by air make it capable of use 
both for working tools and various 
machines and for driving many kinds 
of motors. Common air is com- 
pressed by mechanical means until 
the pressure is forty or fifty times as 
great as that of the atmosphere, and 
in this condition may be delivered to 
hotels, houses, workshops, etc., in 
pipes like gas-pipes, to be used for 
running elevators, driving dynamos 
for electric lighting, and many other 
purposes. In some places too it is 
used for driving street cars and motor 
cars. 

One of the simplest uses of com- 
pressed air is the inflation of bicycle 
tires and the tires of automobiles, 
effected by a simple machine working 
on the same principle as the pump; 
but the compressed air used in fac- 
tories and machine shops, in mines 
and in great engineering works, such 
as tunnelling, excavating, etc., is 
furnished by enormous air-compress- 
ing machines worked by steam. 
Compressed air was first used in tun- 
nelling in Europe in the Mt. Cenis and 
Gothard tunnels, and in this country 


in the construction of the Hoosac 
tunnel (see TUNNEL). Since that 
time its use as a méchanical agent 
has increased so vastly that it is 
almost impossible to enumerate its 
many uses. Among a few of them 
is the working of rock, drills, pumps, 
hoisting engines, elevators, cranes; 
machines in mines and tunnels, pneu- 
matic tubes, air-brakes on railway 
trains, and machines for ventilating 
and refrigerating, for cleaning carpets, 
car cushions, etc., and for spraying in 
hospitals, sanitariums and_ baths. 
More than eighty kinds of hand tools 
are worked by compressed air, among 
them those used for hammering, 
riveting, ramming, calking, punching, 
drilling, boring, screwing, chipping, 
shaving, polishing, sand-blasting, 
stone-carving,and in many operations 
connected with the working of metals, 
as welding, annealing, tempering, etc. 
These tools, kept small enough to be 
used by hand, and having a conve- 
nient handle easily grasped, are 
worked by compressed air furnished 
through a flexible tube attached to 
oneend., Such tools work very much 
faster and are far more effective than 
ordinary tools used by hand. The 
pneumatic hammer worked by com- 
pressed air, used largely for driving 
rivets in iron, especially in fastening 
together the parts of steel buildings, 
delivers its blows so rapidly that they 
sound like a continuous buzz. It is 
said to strike 1500 to 2000 blows a 
minute. Without it the modern 
method of building great structures 
around a steel skeleton would be 
almost impossible. A larger size of 
pneumatic hammer is used in rivet- 
ing together the steel plates of ships. 

Other Qualities of Air. Common 
air will swell when pressure is taken 
off from it. If a bladder filled with 
air be placed in a tight jar and the air 
around it in the jar be then pumped 
out, the air in the bladder will swell 
and burst it. Air is also impenetra- 
ble, by which we mean that it will 
keep out all other matter from the 
space where itis. A very simple ex- 
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periment will prove this. Fit a fun- 
nel tightly into the neck of an empty 
bottle, so that no air can get in at the 
side. You may then fill the funnel 
full of water and it will not run into 
the bottle, because the air within is 
impenetrable. 

When we say that the air has 
weight we mean that it is attracted 
or drawn by the earth just as all 
other things are. Being also com- 
pressible the lower part of it, which 
rests on the earth, is pressed down 
by the great weight of the air above 
it, so that it is much thicker than the 
upper air. This pressure is so great 
that one-half of the whole atmos- 
phere is squeezed into a belt around 
the earth about two and _ three- 
fourths miles high; while the other 
half, which is free from this pressure, 
is so spread out that it reaches to 
a height of more than forty miles. 
Some believe that very thin air ex- 
tends still further, but the entire 
height of the atmosphere is generally 
thought to be about forty-five miles. 
The pressure on the earth at the 
level of the sea is about fifteen 
pounds to each square inch of sur- 
face. A man of common size thus 
bears all the time a weight of about 
30,000 pounds of air, which is equal 
to fifteen cartloads of coal. This 
would crush him if the air did not 
press in every direction, not only 
downward, but upward and sidewise 
as well; and if the body were not 
filled with air and other fluids of the 
same thickness as the surrounding 
air, which press equally outward. If 
the pressure of the outer air were 
taken off, the fluids within the body 
would swell, and the parts in which 
they are held would burst. Persons 
who go up in balloons often feel 
great pain, because the upper air is 
much thianer than that below, and 
the air and other fluids within them 
being partly freed from the outward 
pressure expand and force them- 
selves through the pores of the body, 
especially out through the thin skin 
wnside the nose and mouth, The 
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pressure of the air is well shown b 
the leather toy called a “sucker.” 
When this is wet and placed upon a 
smooth surface so as to keep out the 
air between, the weight of the at- 
mosphere pressing on the upper side 
causes the leather dise to stick so 
firmly that a brick or stone may 
easily be raised by it. It may be 
shown in another way with a glass 
tube, one end of which is under 
water. If the air be sucked out of 
the tube, the water will rise in it to 
a height equal to the pressure of the 
air on the surface of the water out- 
side the tube (see BAROMETER). 
The common suction PUMP works 
in this way. 

Air is also swelled by heat and 
shrunken by cold. If a bladder 
filled with air be heated, the air will 
swell and burst the bladder. The 
atmosphere gets but little HEAT 
directly from the sun; generally, the 
sun heats the earth, and the earth 
heats the air. As it grows warm it 
becomes thinner and rises, giving 
place to colder air, which in turn be- 
comes heated and rises until the en- 
tire atmosphere is heated. Air is 
also condensed and made heavier by 
cold. If a bladder filled with air be 
put in the cold, the air in it will 
shrink and the bladder will become 
flabby. The continual heating and 
cooling of the air by heat and cold 
cause the waves of air which we 
call WIND. 

Liquid Air. In the article ELE- 
MENT is explained how all gases 
may be made into liquids and solids 
by great pressure and the taking 
from them of their heat. In 1894 
Professor James Dewar, of the Royal 
Institution, London, succeeded in 
liquefying common air by using great 
cold and pressure., It was a very 
costly experiment, for the two quarts 
obtained by him is said to have 
cost $5,000, But in 1898, Charles 
Tripler of New York constructed a 
machine which made liquid air con- 
tinuously, producing 30 to 4o gallons 
in ten hours by the expenditure of 
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40 to 50 horse power. Liquid air 
must be kept and transported in an 
open vessel, for, as it continually 


‘tends to turn back into a gas again, 


' 


it is dangerous to confine it. It is 
generally in a state of ebullition or 
boiling, and if poured into a tumbler 
will boil violently until the glass and 
the surrounding air become cooled 
nearly to its own temperature, when 
it becomes quieter and of a nearly 
steel-blue. A tumblerful will boil 
away in a few minutes, leaving the 
glass covered with hoar-frost. When 
a cupful is tossed into the air it falls 
in a shower of drops, most of which 
vanish before reaching the ground. 

Though one can put a finger into 
liquid air without feeling any ill 
effects, inanimate objects placed in 
it are quickly frozen solid. A rubber 
ball becomes so brittle that it will 
break like glass when thrown against 
a wall. Bread, meat, eggs, etc., also 
become brittle when kept in it a few 
seconds, and sheet iron or tin plate 
exposed in it a short time may easily 
be broken in the fingers. 

As liquid air is very rich in oxy- 
gen, experiments with it are attended 
with danger. A sponge dipped in it 
will explode if lighted, and a steel- 
watch spring heated red-hot and put 
into it will burn as if in oxygen. 

The word air comes from the Greek 
aer, which means the same thing. 

AIR-PUMP, a pump for drawing 
the air out of a close vessel. In the 
picture, A is a glass vessel called a 
bell-glass, which is open at the bot- 
tom, but is made to fit tightly on to 
the brass plate B. The cylinder or 
barrel C, has a piston D, which 
moves up and down in it, but fits so 
closely that no air can get by it. 
The bottom of the cylinder is joined 
with the bell-glass by the tube E, 
which goes through the plate B. At 
the bottom of the cylinder is a little 


VALVE or kind of trap door, which 


opens only upward, and in the pis- 


ton is another opening the same | 


way. Now, suppose that the piston 
is at the bottom of the cylinder and 


the two valves are closed. If the 
piston be pulled up, an empty space 
will be left in the cylinder into which 
the air from all sides will try to rush. 
The air above the piston cannot get 
in, because the valve does not open 
downward ; but the air from the bell- 
glass will push open the lower valve 
and fill the space. If the piston be 
now pushed down, the air under the 
piston will press down and close the 
lower valve, but will at the same time 
open the upper valve and go out into 
the outer air. But this air, which 
was in the cylinder under the piston, 
was a part of that in the bell-glass ; 
and every time that we thus work 
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the piston we draw out a little more 
of the air from it, so that in time we 
get it nearly all out. Some aire 
pumps work in a different way, but 
the principle is the same in all. 

The space thus made is called a 
vacuum (Latin, vacuum, empty 
space). We cannot make a perfect 
yacuum with an air-pump, for a little 
air will always stay in the bell-glass. 
Many curious things may be shown 
with an air-pump ; ina vacuum made 
by it a candle will go out, because 
there is no OXYGEN to feed its 
flame; smoke will fall down like 
lead, because there is no air to keep 
it up, and an animal will quickly die 
for want of oxygen. . The air-pump 
is used in the low-pressure STEAM 
ENGINE, and also in many manufac- 
tures, such as condensing MILK, re- 
fining SUGAR, etc. 
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ALABASTER,a fine-grained, whit- 
ish limestone. There are two kinds: 
gypsum alabaster, a sulphate of 
lime, which is the more delicate and 
soft, and calcareous alabaster, a car- 
bonate of lime, which is firmer in 
grain. Gypsum alabaster, which is 
largely used in the manufacture of 
vases, statuettes, clocks, frames, boxes, 
and other small ornaments, is found 
in Italy, France, and in several parts 
of England. Florence is the chief 
centre of the alabaster trade, 
low kind, found near Siena, Italy, is 
called alabastra agatato, agatized al- 
abaster. When alabaster is fibrous 
like threads, it is called ‘‘ satin spar.” 
Calcareous or Oriental alabaster is 
entirely different from gypsum ala- 
baster, and is made by the drip- 
ping of lime water, like stalagmites 
in caves. Ancient quarries, near 
Thebes, worked by the Egyptians, 
are still unexhausted. This alabas- 
ter is sometimes marked like agate 
and is then called onyx marble. 
A quarry near Oran, Algeria, is of this 
kind, and the stoneis called Algerian 
onyx. See MEXICAN ONYX. 

The word alabaster is said to be 
from the Arabic a? batstraton, the 
whitish stone. Others say it is from 
the Greek a/abastron, a perfume pot 
or vase, made at Alabastron, in an- 
cient Egypt. 

ALBATROSS. See GULL. 
ALBINO, a peeen or 
whose skin and hair are whiter than 
is usual, from the want of coloring 
matter in them. It is supposed to 
be caused by a disease. The name 
was first given by the Portuguese to 
the white negroes on the coast of 
Africa, but it is now applied to per- 
sons of any race who are whiter than 
they ought to be. Albinos are more 
common among dark-skinned than 
among yellow and whiteraces. The 
skin and hair of the human albino 
are of a dull milky white, and some 
parts of the eye are deep red. The 
eyes are weak in the day-time, but 
albinos can see better at night than 
other persons. There are albinos 


animal 
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A yel- | is thin and almost colorless, 
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among animals, birds, and insects, 
the white ELEPHANT, white mouse, 
white crow, and white blackbird 
are examples. 

The word albino cumes from the 
Latin a/bus, white. 

ALBUMEN. A boiled eggis made 
up of two kinds of meat: the yolk, 

which is yellow, and a pure white 
substance which lies around it. 
The white is albumen, hardened and 
made white by heat. When raw it 
like 
Paes The yolk of the egg is also 
albumen, but mixed with a yellow 
oil which colors it. Albumen is 
found in the blogd and the flesh of 
all living beings. The more there 
is in meat, the more tender it is. The 
flesh of young animals is more ten- 
der than that of old animals because 
it contains more albumen; and it 
becomes spoiled quicker for the 
same reason. Salted meat is not 
so good for food as fresh meat be- 
cause the albumen is taken out of it 
by the brine. Meat boiled too long 
becomes tough because the albumen 
is hardened like the white of a hard- 
boiled egg. Albumen abounds also 
in the juices, grains, and other parts 
of plants. It is the most important 
part of food because it contains in 
a small space more that is good and 
easily digested than any other kind 
of food. For this reason eggs, 
which have so much ofit in them, 
are the strongest of all foods. Al- 
bumen is the principal one of a class 
of substances called the albuminoid 
or nitrogenous substances, which, 
like the starchy and fatty substances, 
is made up of CARBON, HYDROGEN, 
and OXYGEN, but unlike them has 
also NITROGEN in it. (See FOOD.) 

The word albumen is Latin, and 
is made from aljus, white; the sub- 
stance is so called because the white 
of egg is almost pure albumen, 

ALCOHOL, the spirit in wine, beer, 
cider, etc. When the juice of apples 
is first pressed out, it is sweet and 
has none of the sharp taste of cider; 
and it does not become cider until 
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it has fermented (see YEAST) or 
worked, which takes place after it 
has stood a while. Apple juice is 
only sugar and water flavored with 
the taste of the apple, but after it 
has worked its sweet taste is gone, 
and it has spirit or alcohol in it. 
This comes from a change caused 
by the working. Neither the water 
nor that which makes the flavor is 
changed, but only the sugar, which 
has become alcohol. It is the same 
in making wine. Grape juice is only 
sugar and water flavored with the 
taste of the grape; but, by fermen- 


tation, the sugar is turned into alco- 
hol, and the grape juice becomes 
wine. Now sugar and alcohol. are 
made up of just the same things— 
CARBON, OXYGEN, and HYDROGEN— 
only the parts are different. When 
the apple or grape juice ferments, 
bubbles of CARBONIC ACID are 
given off. Thus some of the carbon 
and some of the oxygen of the sugar 
escape into the air; the hydrogen 
remains just the same, and, with the 
carbon and oxygen which are left, 
forms alcohol, Therefore, sugar, by 
fermentation, is divided into two 


A Still. 


things, carbonic acid gas, which 
goes off into the air, and alcohol, 
which stays behind in the liquid. 

All spirituous liquors have alcohol 
in them, and it is this which makes 
people drunk when they drink too 
much. Brandy, whiskey, rum, and 
gin, which are called distilled liquors, 
are about one-half alcohol ; sherry 
and port wines about one-fourth or 
one-fifth, and claret and white wines 
one-tenth. Ale and cider have still 
less in them. Distilled liquors are 
so called because they are made by 
distillation (from Latin destzllare, to 
trickle or drop down). The sub- 
stance to be distilled is first heated 


until it turns to vapor or steam ; this 
vapor then passes into another vessel 
which is kept cold, and the coolness 
condenses it (from Latin condensare, 
to make thick), that is, turns it back 
into a liquid. Now alcohol will boil’ 
and turn into vapor at a much lower 
heat than water; therefore the alco- 
hol vapor will all pass over into the 
condenser or second vessel, and be 
condensed into a liquid again before 
the water begins to boilmuch. 
The process is shown in the pic- 
ture, where a is a large copper vessel 
called a still, in which the swale 
to be distilled is heated over’a fur- 
nace fire. The vapor of the alcohol 
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rises, passes through the pipe 6 down 
into hs condenser, which is made 
up of acoiled tube ¢ (called from its 
looks the worm) in a vessel d, called 
the worm-tub. The worm-tub is 
kept full of cold water by means of 
the pipe ¢. The water enters the 
tub near the bottom and runs off 
through the pipe fat the top, so that 
it is always cool; and the vapor of 
the alcohol passing through the 
worm is cooled and condensed and 
trickles out of the end of the pipe at 
g. Some watery vapor, or steam, 
will always pass over and be con- 
densed with alcohol, so that distilled 
liquors are usually about half alco- 
hol and half water; but by distilling 
several times the alcohol may be got 
nearly pure. 

Alcohol is much used in medicine 
andin the arts. Medicines are made 
by mixing drugs with it, cologne and 
other perfumed spirits by flavoring 
it with different kinds of oils, and 
varnishes by putting into it resins 
and gums. When mixed with spir- 
its of turpentine, it makes camphene 
and burning fluid. Alcohol wili not 
freeze, and therefore it is used in 
very cold countries in THERMOME- 
TERS instead of mercury. It hasa 
great liking for water, and mixes 
with it readily. Meat put into it will 
~ keep for a long time, for the alcohol 
’ takes the water out of it, and thus 
_ keeps it from decaying. For this 
reason it is much used by doctors 
and others to preserve specimens in. 
Alcohol is burned in lamps when a 
very hot flame without smoke is 
wanted, and in Germany it is much 
used in little cooking stoves. 

Alcohol, Wood. Alcohol derived 
from the fermentation of sugar is 
commonly called “grain alcohol,” 
because much of it comes from the 

distillation of grain, but there is an- 
other kind called “wood alcohol,” 
strongly resembling it, produced by 
the dry distillation of wood. The 
wood used in making it, usually 
beech, maple, and birch, is cut into 
cordwood size and allowed to season 
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for two years. It is then put into 
iron or steel retorts and heated until 
nothing remains but charcoal, Dur- 
ing this process part of the substance 
of the wood passes off as gas, cone 
sisting of marsh gas, hydrogen, acet- 
ylene, etc., which is used only for 
fuel, and part as acetic acid and alco- 
hol. The latter part is collected in 
tanks, where the alcohol is separated 
from the acetic acid, and, after a 
second distillation, is sent to the ree 
finers to be made ready fo: use. 
Crude ‘ wood spirit” as it is called 
before retining, contains about 80 
parts alcohol and 20 parts water but 
a final distillaion makes it pure. 
Eight or nine gallons of wood spirit 
is generally obtained from a cord of 
wood. Wood alcohoi is a colorless 
inflammable liquid, much resembling 
grain alcohol in general properties. 
It may be used hke common alcohol 
for burning though it gives out less 
heat, and also as a solvent for many 
things which will not mis with water, 
but it should be used very carefully, 
and cannot be taken imternally, as it 
is poisonous. 

Alcohol gets its name from the 
Arabic af gohol, the powder of anti 
mony, with which -people in Asia 
stain their eyelids. This powder is 
very fine and pure, and the name 
was in time given in Europe to alco- 
hol, because it is a pure extract ; 
but the Arabs never used the word 
in that way. 

ALDER, a common tree, which 
grows usually in wet land. The 
principal kinds of it belong to North 
America. Alder wood is valuable 
for turning and for some kinds of 
cabinet work, and it is also used for 
mill-wheels and other wood-work 
under water. Its CHARCOAL is con- 
sidered the best for making gunpow- 
der, and its bark is used in tanning 
leather and in dyeing cloth black 
and yellowish-brown. 

The word aldex is from the Anglo- 
Saxon aler, 

ALDERMAN, in a modern city, a 
member of a body of officials having 
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the power to make laws for the city 
and ranking next tothe mayor. Al. 
dermen are elected or appointed, ac- 
cording to the charter of the’city in 
which they hold office, but are usu- 
ally elected by the people. We get 
the title from England, London and 
other cities having similar magis- 
trates. It is derived from the Saxon 
ealdorman (elderman) and was once 
a high title of honor, being equiva- 
lent to cor/ or earl. The ealdorman 
was a kind of under king, and usually 
owned the territories from which he 
received his title. Ethelred, Ealdor- 
man of Mercia. held under King 
Alfred all that had been the kingdom 
of Mercia. At first, in London, the 
alderman was the nobleman who 
owned the estates in the part of the 
city which he represented. 

ALE. See BEER. 

ALFALFA, a clover-like herb of 
the bean family (degumznos@) much 
used for fodder or forage; called 
also Zucerne and purple medick. it 
is tall and slender, with pinnate 
leaves, and small purple flowers. 
The plant, a native of Asia, but cul- 
tivated in Europe from ancient times, 
was introduced into South America 
by the Spaniards. About 1850-60 
it began to be cultivated in Cali- 
fornia, and since then it has spread 
throughout the Western States and 
far into the East, being now one of 
the chief forage crops of the United 
States. It is cut when beginning to 
bloom, and yields 5 to 12 tons to the 
acre. In some places it is cut every 
month. Cattle like it both green 
and cured as hay. Alfalfa (Spanish) 
is from an Arabic word meaning 
“best kind of fodder.” 

ALGEBRA, originally, a kind of 
higher arithmetic in which numbers 
were replaced by symbols; now, a 
branch of mathematics which treats 
of the relations and properties of 
quantity by means of letters and 
other symbols. Aristotle is said to 
have been the first to use letters to 
represent quantities, but the oldest 
work on the subject is that of Dio- 


phantus (4th century A.D.), parts of 
whose six books are preserved. The 
science of algebra was introduced 
into Christian Europe by the Moors 
of Spain a little before the year 1100, 
and was first developed in Italy and 
Germany. The signs ++, —, and x 
to indicate addition, subtraction, and 
multiplication, were introduced by 
Stifelius, a German; the sign for 
division, +, was first used by Rahn 
in 1659; and the symbol for equality, 
=, by Robert Recorde, an English- 
man, in 1552. Connected by these 
several signs, the first letters of the 
alphabet, a, 4, c, etc., are used in 
algebra to represent known quanti- 
ties, whether of space, time, or num- 
ber, and) the last; 24/70 2,etc, ate 
used for unknown quantities. Solv- 
ing a problem in algebra means the 
statement of an equation (Latin 
aguatio , to make equal) to show the 
equality of the known and unknown 
quantity so as to find the value of 
thelatter. Algebra greatly simplifies 
mathematical calculations, a problem 
which would occupy a page in arith- 
metical terms being often put into a 
single line. The word algebra is 
from the Arabic aljebr, a binding 
together. 

ALKALI, the common name of a 
class of BASES which differ in some 
things from other bases. They 
have a peculiar sharp and_ biting 
taste. In the article AcID is told 
that if a piece of blue litmus paper 
be put into an acid, the paper will 
turn red, If now the same piece of 
paper, reddened by the acid, be put 
into an alkali, it will turn blue again. 
Thus the action of the acid is neu- 
tralized, or killed, by that of the’ 
alkali. If an alkali be mixed with 
an acid, the two will unite, like any 
other base with an acid, and form a 
SALT. Alkalies unite with oils and 
fats to form SOAP. ‘The principal 
alkalies are SODA, POTASH, and 
AMMONIA. 

Some other substances also, such 
as lime and magnesia, have the 
power of neutralizing acids, and are 
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therefore called alkaline earths; but 
in other things they are not alto- 
gether like alkalies. 

The word alkali is from the Ara- 
bic a/ kalz, the ashes of a plant from 
which soda was once made. 

ALLIGATOR, a large 
found only in North and South 
America. It lives both on the land 
and in the water. It looks like the 
crocodile, but differs from it. The 
crocodile lives either in salt or in 
fresh water, but the alligator never 
goes into the salt water. The 
common alligator found in the 
Southern States grows 14 to 15 feet 
long; its head is about one-seventh 
of its entire length, and its mouth is 
very large, with a single row of 
pointed teeth in each jaw. Fish is 
its principal food, but it catches and 
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devours land animals and sometimes 
even men. It likes a negro better 
than a white man, and a dog or a 
hog better than either. It lays 50 to 
60 eggs, about the size of goose 
eggs, covers them with sand, and 
leaves them to be hatched by the 
sun. The young, which are five or 
six inches long when they leave the 
shell, take to the water as soon as 
hatched. They love to play in the 
sunshine, and when frightened will 
scamper away yelping like puppies. 
When there is any danger the 
mother alligator will sometimes 
swallow her young, who run one by 
one down her throat. The hide of 
the full-grown alligator is covered 
with bony scales, which are very 
hard, but it is not true that a rifle- 
ball willnot go through them, as is 
generally said. A rifle-ball will go 
into an alligator almost anywhere, 
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if it strikes fairly, Alligator skin, 


when tanned, makes good leather 
for boots and shoes. 

The alligator is a REPTILE of the 
crocodile order. 

The word alligator is from the 
Spanish e/ /agardvo, the lizard, aname 
given to this reptile by the Spaniards 
because they thought it looked like 
a lizard. 

ALLOY. Pure gold and silver are 
quite soft and would be easily worn 
out by use. They are not fit there- 
fore to'make coins of until they have 
been mixed with some metal to 
hardenthem. Thisis called alloying, 
and the mixed metal itself is called 
an alloy. Alloys are made with dif- 
ferent kinds of metal; for instance, 
BRONZE, BRASS, PEWTER, and TYPE 
METAL, are all alloys. The silver 
coins of the United States are 
made up of nine parts of silver and 
one of copper; in the gold coins 
nine parts are gold and the other 
part is one-quarter silver and three- 
quarters copper. A mixture of MER- 
CURY or quicksilver with another 
metal is called an AMALGAM. 

The word alloy is from the French 
aloyer, Latin allzgare, to combine, 

ALLSPICE, the berry of the pi- 
mento tree, a small bushy tree of the 
myrtle family, It is so called be- 
cause it is supposed to unite the fla- 
vor of cloves, nutmegs, and cinnae 
mon. The pimento grows in South 
America and the West India Islands, 
particularly in Jamaica. ‘It is an 
evergreen, and. is sometimes four 
or five times as highas aman. The 
berries, which are about as large as 
currants, are picked when full grown, 
but before they begin to ripen, and 
are carefully dried. Allspice is somee 
times called Jamaica pepper. It is 
used for flavoring food, and an oil is 
distilled from it. In Jamaica the 
berries are sometimes smoked in- 
stead of tobacco. 

ALMANAC, a book telling the 
division of the year into months, 
weeks, and days, the time of the 
rising of the sun, the moon, and the 
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tides, and other useful things. The 
Arabs are supposed to have first 
made them, The first printed al- 
manac was a German one, published 
in Vienna in 1457. Most of the 
early almanacs pretended to foretell 
the weather and other events, and 
some almanacs still do so; but they 
are believed only by ignorant per- 
sons. Almanacs giving information 
about official matters and other facts 
are now published in almost all 
countries. One of the most cele- 
brated of these, the Almanach de 
Gotha (Almanac of Gotha), pub- 
lished at Gotha, in Germany, in both 
French and German, has’ been 
printed yearly since 1763. More 
than 100 almanacs of all kinds are 
published in the United States. 

It is not certainly known what this 
word is made from, Some think it 
is an Arabic word, and others that 
it comes from the Anglo-Saxon ad/- 
monaght, a sketch or drawing of the 
course of the moon, 

ALMOND, the fruit of the almond 
tree, which grew first in Western 
Asia and in the countries around 
the Mediterranean. The tree is sel- 
dom more than fifteen feet high, 
but when grafted on the plum it 
reaches twenty or thirty feet. Its 
wood, which is hard and_ reddish, is 
used for veneering. Its fruit or nut 
is covered with a hard green shell 
which dries as it ripens, and finally 
bursts open, and lets the almond 
dropout. There are two principal 
kinds of almonds, the sweet and the 
bitter. Sweet ‘almonds are largely 
used in confectionery and for dessert, 
but they are not worth much for 
food, and are very hard to digest. 
Almond oil, made by pressing al- 
monds, is used as a flavor in medi- 
cines, and for scenting toilet soap. 
The bitter almond is smaller than 
the sweet, and has in it less oil ; and 
the oil is very poisonous, owing to 
prussic acid in it. Almonds are 
brought from France, Spain, Italy, 
Malta, and the East. Jordan al- 
monds are brought from Malaga. 


Very fine almonds are now raised 
in California, and it is thought that 
they will soon drive foreign kinds 
out of the market. Three kinds are 
brought from there, called © paper- 
shells, soft-shells, and hard-shells. 
Paper-shells, which have very thin 
shells, sell for about twice as much as 
soft-shells ; hard-shells are sold only 
for the drug trade. There is also a 
false paper-shell that has two thin 
shells; the true paper-shell has but ~ 
one thin shell next to the fruit. 

The almond tree belongs to the 
same family with the PEACH, PLUM, 
CHERRY, and NECTARINE. 

The word almond has_ been 
changed from its Latin name amyg- 
dala, from the Greek amygdalaz, the 
fruit having been first carried into 
Italy from the Greek islands. 

ALOES, the dried juice of the leaves 
of the aloe tree. There are several 
kinds of the tree, which is found in 
India, Arabia, and some other parts 
of Asia, Madagascar, the Cape of 
Good Hope, and the West Indies. 
The best aloes comes from the island 
of Socotra, in the Indian Ocean near 
the mouth of the Red Sea. _Aloes is 
used asa medicine. The American 
aloe is the AGAVE. 

The word aloe is from the Latin 
and Greek adoé. 

ALPACA, ananimal living in the 
mountains of Peru and of Chili. It 
is shaped much like a sheep, but 
is larger, and its color varies from 
grayish-white to brown and almost 
black. Its wool is nearly a foot 
long, and is soft and silky and very 
strong for its fineness. A great deal 
is sent every year to England, where 
it is made into shawls and several 
kinds of cloth. The thin cloth called 
alpaca is woven out of alpaca wool, 
mixed with silk or cotton. The al- 

aca is a timid and gentle animal, 
and lets itself be led about by those 
who tend it, but it is ugly to stran- 
gers. 

The alpaca is a MAMMAL of the 
order ungulata, OY animals with 
hoofs, and of the same family with 
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the camel. The word alpaca is 
Spanish, and is made from faco, the 
Peruvian name of the animal. 

ALPHABET. This word is made 
out of the Greek names of the first 
two letters of the alphabet, a/pia and 
deta (A and B); so when we say 
alphabet, we merely say A B. All 
alphabets are not alike. In the Eng- 
lish alphabet and many others there 
are letters for the sounds of both the 
vowels and the consonants: but in 
the Hebrew alphabet there are let- 
ters for the consonants only, the 
vowels being marked by slight 
changes in some of the consonant 
letters. Some alphabets, like that of 
the Cherokee Indians, have a letter 
for each syllable. In the writing of 
the Chinese, who have no proper 
alphabet, there is a character or sign 
for every word in the language. 

The alphabets of most of the Eu- 
ropean languages are much like each 
other. This is because they came 
from the same source, nearly all of 
them having grown out of the alpha- 
bet used by the Romans. The Ro- 
mans got theirs from the Greeks, 
and the Greek alphabet was made 
out of the Phoenician, which is told 
about in the article WRITING. In 
most of the European alphabets the 
letters are placed nearly as they are 
in English, but as some of the lan- 
guages do not have all of the Eng- 
lish sounds they want a few of our 
letters. Thus, the Italians have no 
K, W, X, and Y, the Spanish and 
Portuguese no K and W, and the 
French no W. The Russian lan- 
guage has many sounds not found 
in the other languages, and has 
thirty-six letters, many of which 
are shaped differently from those of 
other alphabets. 

In English printing many alpha- 
bets of variously formed letters are 
used, but they all have the same 
meaning, The letters most used in 
books and newspapers are called 
Roman letters, because they are like 
those used by the Romans, But the 
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ours; all their letters were capitals. 
The slanting letters which we cal! 
Italics, came into use about the year 
1500, They were named Italics by 
Aldus Manutius, an Italian printer, 
who first made them. Script letters 
are also slanting, but they are made 
like letters written with a pen. Some 
of the other alphabets used in print 


ing are: 
Oy Wnglish, or Wlack Letter. 


German Text. Gothic. 
Full Face, Antique. 

The different sizes of common Ro- 
man type are shown in the article 
TYPE, 

ALUM, a whitish, salty substance 
largely used in the arts. Alum is 
sometimes found pure in the earth, 
but most of it is made from alum 
rocks and alum earth. The mate- 
rial is first roasted with fire in heaps 
and then mixed with hot water in 
great pans; the liquid is afterward 
drawn off and boiled down until 
most of the water passes offin steam 
and only the solid part is left. 

Alum is used largely in medicine. 
It is also employed by bakers to 
whiten bread made from poor flour, 
by sugar-makers for whitening sugar, 
by dyers to fix colors, and by tanners 
in preparing skins and in coloring 
morocco, 

Alum is a SALT made up of alu- 
mina (see ALUMINUM), POTASH, 
SULPHURIC ACID, and water, 

The word alum is a short form of 
the Latin alumen. 

ALUMINUM, a METAL, one of the 
ELEMENTS. When pure it is bright 
bluish-white, nearly the color of tin, 
about a fourth as heavy as silver and 
a third as heavy as icon or steel, does 
not oxidize or rust ineither damp or 
dry air, and isnot changed by water, 
It melts at a lower heat than silver 
and a higher heat than zinc. It is 
as hard as zinc, yet may be ham- 
mered out into thin sheets like gold 
and drawn into fine wire. Alue 
minum is the most abundant of the 


Romans had no small letters like, metals and, with the exception of 
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OXYGEN and SILICON, the most 
abundant thing in the world, being 
found in clay, marl, slate, feldspar, 
granite, and nearly 200 other min- 
erals. For a long time no cheap 
way of getting this metal was known 
(though every cubic yard of clay, 
weighing about 4000 pounds, is said 
to contain 900 pounds of it), and 
it cost nearly as much as silver; 
but a way has been found out of 
making it directly from a kind of 
clay called bauxite, and it can now 
be manufactured in large quantities 
at less than the cost of copper. It 
is much used in the arts, especially 
for making opera-glasses, telescopes, 
and other kinds of scientific instru- 
ments, sword hilts and_ sheaths, 
the metal parts of soldiers’ uniforms, 
cooking utensils, photographic ap- 
paratus, and statuettes and other 
works of art. The metallic parts of 
balloons also are made of it, and if a 
flying-machine is ever made it will 
probably be of aluminum on account 
of its lightness. The pointed cap 
of the Washington monument, also 
the tip of its lightning rod, is the 
largest casting ever made of alumi- 
num, which is a good conductor of 
electricity. 

A good deal has been said about 
aluminum taking the place of steel 
in building ships and other great 
works, but as it is only about one- 
third as strong as steel this will prob- 
ably never be, though it may be thus 
used when mixed with other metals. 

Aluminum Bronze, an ALLOY of 
nine parts of copper and one part of 
aluminum, looks much like gold, 
though it is more apt to tarnish. It 
is very hard and as strong as steel, 
but can easily be hammered or 
drawn into wire. Imitation jewelry, 
watch-cases, and other ornamental 
work are made of it, and it is also 
much used for the bearings of ma- 
chinery, that is, the parts most 
easily worn. 

Aluminum Silver, made up of 
aluminum and a little silver, is much 
used instead of silver for making 
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candlesticks and candelabra, harness 
ornaments, drinking cups, spoons 
and forks,and other common things, 
because it does not tarnish like 
silver. 

_ Aluminum forms alloys also with 
tin, zinc, nickel, and iron. When 
mixed with tin it is worked more 
readily, and is more easily soldered. 
A little aluminum mixed with iron or 
steel makes it melt and flow easier, 
so as to make better castings. ; 

Alumina (aluminum oxide) is 
formed by the union of oxygen with 
aluminum. When pure it is a light, 
white powder, without taste or 
smell, and will not melt in any 
common fire. It is the most com- 
mon of all earths, and is the chief 
thing in CLAY. EMERY is nearly 
pure alumina, and the ruby and 
sapphire are made up of alumina 
colored with oxides or rusts of dif- 
ferent metals. Topaz, lapis lazuli, 
turquoise, and CORUNDUM are also 
mostly alumina. 

Aluminum gets its name from the 
Latin a/umen, a term applied by the 
Romans to all things having an 
astringent taste, like alum. 

AMALGAM, an ALLOY of metals, 
one of which is MERCURY. Mer- 
cury, which, is also called quick- 
silver, has the power to dissolve 
most other metals and mix with 
them. This causes it to be much 
used in separating gold and silver 
from their ores. In gold mining, 
the quartz rock in which the gold 
is mixed in little grains is crushed 
into small pieces and then washed 
through several machines in which 
mercury is put. The mercury takes 
up all the little pieces of gold and 
mixes with them, while the earthy 
matter is washed away. The mer- 
cury is then driven off by heat, as is 
explained in the article MERCURY, 
and the gold is left. The same proc- 
ess, which is called amalgamation, 
is used in silver mining. Amal- 
gams are largely made use of in the 
arts. Metals are sometimes gilded 
by washing them with an amalgam 
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of gold and mercury ; the mercury is 
then driven off by heat, leaving the 
gold on the metal. For the way 
of silvering looking-glasses with an 
amalgam of tin and mercury, see 
MIRROR, 

The word amalgam is from the 
Greek word ma/lagma, a poultice. 

AMBER, a hard, light, yellow, 
substance, often clouded with white, 
the hardened gum of a kind of pine 
tree which does not grow now. It is 
found in small quantities in. many 
parts of the world, as on the coasts 
of the Adriatic Sea and Sicily, in Si- 
beria and Greenland, and in the 
United States in New Jersey, Massa- 
chusetts, and Maryland ; but most of 
the amber sold comes from the Prus- 
sian coasts of the Baltic Sea. Some 
is dug out of the ground, and some 
is picked up on the shores where it 
is washed up during storms, but the 
greater part is got out of the sea it- 
self. It is supposed that in ancient 
times the climate of North Germany 
was much warmer than it is now, and 
that the coast of the Baltic was 
covered with a great pine forest. 
Pieces of the bark and cones of these 
trees are often found sticking to the 
amber, and many insects belonging 
to a warm climate, of kinds which do 
not live now, are also found in it. 
It is said that 800 kinds of insects 
and 150 kinds of extinct plants have 
been found in amber. Pieces thus 
marked are valued more than plain 
pieces. Much of the amber taken 
from the sea is found sticking to sea- 
weed. After an easterly storm, even 
in the coldest weather, the peasant 
men stand in the water and throw 
the sea-weed with forks upon the 
sand, where the women and children 
pick off the pieces of amber. Out in 
the sea a good many dredging ma- 
chines (See DREDGE) are all the time 
at work tearing up the sea-weed 
from the bottom and digging up the 
mud, both of which are brought up 
and carefully searched for amber. 
Lately, men clothed in diving armor, 
much like that shown in the picture 
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in the article DIVING-BELL, have 
been employed in getting it, with 
great success. 

Amber is usually found only in 
small pieces, from the size of a 
grain of wheat up to that of a hen’s 
egg. The largest piece ever found, 
now in the museum in Berlin, is 
about as large as a child's head. 
Amber is much used for making orna- 
ments, such as beads, necklaces, ear- 
rings, pendants, etc, for the mouth- 
pieces of pipes and cigar-holders, 
and for burning for perfume, A good 
deal is sent to Mecca, where it is 
burned as incense by Mohammedans 
in their worship, and refuse amber is. 
now made into a very fine varnish. 

If a piece of amber be rubbed until 
it gets warm and then put near some 
small pieces of paper or cotton they 
will fly toward it, cling to it for a 
moment, and then fly off again. 
This is caused by the ELECTRICITY 
in the amber, which is stirred up by 
the rubbing. There is so much elec- 
tricity in it that the workmen who 
make things out of amber have to 
change the pieces often to keep it from 
hurting them. The Greeks, who 
knew that amber would act in this 
way,named it electron, and out of this 
word was made our word electricity, 

The word amber is from the Ara- 
bic word azdar, AMBERGRIS; amber- 
gris was first called anbar, and the 
name was finally given to yellow am- 
ber because it. looks somewhat like it. 

AMBERGRIS, a gray, fatty sub- 
stance, used as a perfume, sometimes 
found floating in the sea, and some- 
times in the intestines of the sperm 
It is formed by the indiges- 
tion of part of the whale’s food, and - 
pieces of mussels or of fish are often 
found inside of it. Usually only a few 
ounces are got froma whale, but as 
much as a hundred pounds have been 
found. Ambergris sometimes floats 
ashore and is picked up on the beach, 
especially in the Bahama Islands, 
India, Madagascar, Japan, and Bra- 
zil. Foxes have a great liking for it, 
and often search for it along the 
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sea-shore, swallowing every bit they 
can find, It passes through them 
unchanged excepting in color, its 
gray tint having become a clear 
white. This is the white ambereris, 
which is the most prized of all. It is 
sometimes found in southwestern 
France, far away from the sea, and 
it is there called by the peasants 
ambre renardé (foxed amber). 

Ambergris sells for about $5 an 
ounce. When mixed with alcohol 
it makes a very delicate perfume, and 
it has the power of making other per- 
fumes smell stronger. 

The word ambergris is from the 

French amdbregrzs, gray amber, 
which is made up of the Arabian 
anbar, AMBER, and the French gv77zs, 
gray. 

AMBULANCE, a movable hospital 
for the immediate care of sick or 
wounded persons. In ancient times 
and until quite modern times the 
wounded on the field of battle were 
left to the care of camp-followers, or 
of friends who looked after them. 
The French first set up movable hos- 
pitals, with surgeons to attend them, 
in thetime of Henry IV. In the war 
with Germany (1870-71) they had 
two kinds, one fitted up in some 
public building, and another kind on 
wheels to accompany the soldiérs on 
the field of battle and remove them 
when wounded. Both these kinds 
were called ambulances. ‘In the 
civil war in the United States the 
name was given only to the spring 
wagons, fitted with beds, surgical 
instruments, and necessary things to 
care for the wounded, which followed 
the troops wherever they went. Sim- 
ilar wagons are now used in large 
cities to carry to the hospital persons 
wounded or taken ill in the streets. 
They are generally accompanied by 
a surgeon, and carry lint, plaster, 
bandages, etc., for use in case of 
need. They have the right of way 
in the streets, and the driver strikes 
a gong to warn other vehicles to give 
him a free passage, so that he can 
drive fast. 
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The word ambulance is from the 
Latin améulare, to walk. 

AMETHYST, a kind of violet or 
purple rock crystal or QUARTZ, much 
used for making seals, rings, and 
other ornaments. The ancients 
made vases and cups out of it. 
The finest amethyst comes from 
India, Ceylon, and Brazil. The Ori- 
ental amethyst, a very valuable pre. 
cious stone, of a fine violet color, is 
a SAPPHIRE, ; 

The word amethyst is from the 
Greek amethustos, preventing drunk- 
enness, because the ancients believed 
that liquor drunk out of cups made 
of amethyst would not intoxicate. 

AMMONIA, an ALKALI much used 
in the arts. In its pure state, and at 
the common heat and pressure, it is 
a strong colorless gas (see ELEMENT) 
but it may easily be made into a 
liquid or a solid. Liquid ammonia 
is usually made by mixing the gas 
with water. It is commonly called 
“spirits of hartshorn” because it 
was formerly made by distillation 
(see ALCOHOL) from the horns of the 
hart or stag. It isnow made mostly 
from the waste tar water of gas 
works. The salt of hartshorn, usu- 
ally called ‘smelling salts,” is car- 
bonate of ammonia, a SALT formed 
by the union of CARBONIC ACID 
with the BASE ammonia. 

Ammonia is supposed to have got 
its name from the temple of Ammon 
in Upper Egypt, near which it was 


made in ancient times from the 
dung of camels, : 
AMPHIBIANS. ‘These animals 


are sometimes made an order in the 
class of REPTILES, but as they are 
really half way between reptiles and 
fishes they ought to be kept separate 
from both. Amphibians are cold- 
blooded ANIMALS, of small size, 
which live both on land and in the 
Their skin is generally 
naked and smooth, without any scale 
or shell covering asin the reptiles. 
They all begin life as little fish-like 
creatures, with large flat heads and 
outside gills for breathing air in 
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water, just as fishes do. 
' time they are called tadpoles. As 
they grow up, little air sacs within 
them become large and act like 
lungs, enabling them to breathe 
common air. Some of this class, 
such as the sirens, do not lose their 
gills after they grow up, but have 
both gills and lungs at the same 
time. Amphibians differ from fishes 
in several things, but especially in 
having four limbs which are not at 
all like fins. 

There are several orders of am- 
phibians, but the cnly common ones 
which we need to notice are the 
FROGS (including tree-frogs) and the 
TOADS. 

The word amphibians is in Latin 
amphibza, and means leading a 
double life, that is, in the water and 
on land. It is made up of two 
Greek words, amphz, or both sides, 
and dzos, life. 

ANCHOR, an iron hook fer hold- 
ing aship by chaining her to the bot- 
tom of a harbor or road, which is 
hence called an “anchorage.” In 
ancient times large stones, bags of 
sand, or pieces of wood weighted 
with lead were used for anchors. 
The Chinese still make use of 
crooked wooden anchors. Iron 


Common Anchor, 


anchors were first used by the 
Greeks, Anchors are now made of 
the best wrought iron. The parts 
of the common anchor will be seen 
in the picture ; Ais the shank, B the 
stock, CC the arms. D one of the 
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flukes, and E the ring or shackle. 


Once the stock was made of wood, 
but it is now generally of iron, with 
one end bent down, as shown in the 
picture. By pulling out the pin @ 
the stock may be pushed through 
the shank and laid down upon it, 
so as to make the anchor easier 
to carry. 

The word anchor comes from the 
Latin anchora, Greek angkura. 

ANCHOVY, a small fish caught in 
the Mediterranean Sea in May, June, 
and July. The fishermen go out in 


the night, carrying torches in their 
boats, The fish ‘see the light and 
swim up to the boats in great num- 
bers, when they are scooped up 
with nets. After being cleaned they 
are packed in brine in small barrels 
and sent to other countries, where 
they are usually taken out and put 
into bottles. The anchovy looks 
like the herring, but is not more than 
three inches long. It is eaten raw, 
as a relish, or made into sauce. 
Anchovy sauce has been used since 
the time of the ancient Romans, who 
called it garum, A kind of anchovy 
is plentiful along the coast of the 
United States. 

The word anchovy comes from the 
Spanish axchova, from an old word 
meaning a dried or pickled fish, 

ANIMAL. Animals differ gener- 
ally from plants in being able to 
move from place to place, though 
there are some animals which have 
not this power. Every kind of ani- 
mal has some place on the earth 
where it lives best, so that the earth’s 
surface may be-divided up into parts, 
each of which has its own animals. 
All of those which belong to any one 
country are called the fauna of that 
country. The fauna of warm and 
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moist climates is much more plenti- 
ful than that of cold and dry climates, 
and that of the sea is more plentiful 
than that of the land. Most animals 
live in the light, but some live in 
places where there is no light, as in 
caves. Such ones do not have fully 
formed eyes, as they have no use for 
them. 

The bodies of all animals, from the 
lowest to the highest forms, are made 
up of cells. A ced/is a microscopic 
portion of a_ jelly-like substance 
called protoplasm (Greek Protos, 
first, b/asma, form), which forms the 
basis of all life, whether vegetable or 
animal. Wedo not know the precise 
chemical composition of protoplasm, 
nor exactly how itismade up. Cells 
vary greatly in shape, some being 
round, some cubical or flattened, and 
some branched, but all agree in 
being a semi-fluid substance, in the 
centre of which is a mass of slightly 
different protoplasm called the nu- 
cleus. The lowest forms of animals 
consist of a single one of these cells, 
and are therefore said to be unicel- 
lular or single-celled ; but the higher 
forms, made up of bone or shell, 
muscles, nerves, and other things, 
are composed of many cells, and are 
said to be multi-cellular or many- 
celled. 

Classification of Animals. In or- 
der to show the relations to each 
other and the differences from each 
other of the several hundred thou- 
sand kinds of animals now living on 
the earth, the Animal Kingdom (see 
ELEMENTS) has been divided into 
groups and subdivisions, each of 
which has its appropriate scientific 
name. The scientific names are 
either Latin or Greek, because these 
languages are taught in the schools 
and colleges of nearly all countries 
and are understood by the naturalists 
of all nationalities. While it is 
customary in ordinary conversation 
to use the common English names 
of animals, we cannot be precise in 
our description of an animal unless 
we use the scientific nomenclature, 


as the scientific way of classing ani- 
mals is called. 

The animal kingdom is divided 
first into two great groups, called 
Protozoans and Metazoans, Proto- 
zoans (Greek Protos, first, z00n, ani- 
mal) include animals of the lowest 
forms, whose bodies consist of a 
single cell. Metazoans (Greek meta, 
after or later, zoom, animal) include 
all animals higher than the Proto- 
zoans, in which the body is composed 
of many cells. The Metazoans are 
divided into Phyla (singular pAz/um) 
or Branches, sometimes called sub- 
kingdoms, as follows, beginning with 
the lowest: I. Porifera (Latin forus, 
pore, ferre, to bear) or Porzferans, 
including stationary water animals 
which look like plants, as the 
sponges; Il. Coelenterata (Greek 
Koilos, hollow, enteron, intestine) or 
Celenterates, jelly-like sea animals 
whose stomach occupies the whole 
interior of the body, as jelly-fish, sea- 
anemones, etc.; III. Echinodermata 
(Greek echinos, hedgehog, derma, 
skin) or Echénoderms, including 
spiny sea animals, as star-fishes, sea- 
urchins, etc.; IV. Vermes (Latin), 
the Worms; V. Arthropoda (Greek 
arthron, joint, ous, foot) or Arthro- 
pods, including crustaceans, insects, 
spiders, etc.; VI. Mollusca (Latin 
mollis, soft) or Mollusks, soft, cold- 
blooded animals, as clams, oysters, 
snails, cuttlefish, octopi, etc.; Vii. 
Chordata (Greek chorde, chord) or 
chordates, including all animals, 
whether on land or in the sea, which 
have a backbone (see CHORDATA 
GAN. 

Protozoans, or one-celled animals, 
are so small as to be seen well only 
with the aid of a microscope. They 
are sometimes called Animalcules 
(see ANIMALCULE). 

The seven Branches of Metazoans 
are subdivided into classes. The 
first six of these branches are fre 
quently spoken of as the /uvertebrata 
or Invertebrates, that is, animals 
without a backbone. The branch 
Chordata is sometimes called also 
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the Vertebrata or Vertebrates, ani- 
mals with a backbone made up of 
vertebre (Latin, joints, from vertere, 
to turn, because each one turns on 
the other). All Vertebrates have an 
inside skeleton which, though differ- 
ing in many things, are alike in 
having this backbone, called also the 
spinal or vertebral column, made up 
of many joints fitting together. The 
number and shape of the joints or 
vertebrae differ greatly in different 
animals, the backbone of man having 
but 24 while that of some snakes 
has more than 400 vertebrae. A 
human vertebra is shown in_ the 
illustration, in which @ is the front 
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Vertebra of Man. 


part and 4 the sharp rear part felt in 
rubbing the hand up and down the 
back. All vertebrate animals are 
alike alsoin having red BLOOD,moved 
by a heart, and a brain with a spinal 
marrow or spinal cord, as it is some- 
times called. The round hole, ¢, in 
the picture of the vertebra fits on to 
a like one in the next vertebra, so 
that when all are joined together a 
tube is formed through the whole 
spinal column. In this tube lies the 
spinal marrow from which_ the 
NERVES branch to all parts of the 
body. 

The invertebrates are treated under 
specific titles, as INSECTS, SPI- 
DERS, CRUSTACEANS, MOLLUSKS, 
WORMS, etc, 

The Chordata or Vertebrates are 
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generally divided into five classes: 
I. Mammalia or MAMMALS; 2. 
Aves or BIRDS; 3. Repitdléa or, REP- 
TILES; 4. Batrachta or AMPHIB-~ 
IANS; 5. P2sces or FISHES, 

Classes are again divided into 
orders. 

Orders are divided into Families 3 
Families are divided into Genera 
(Latin, plural of genus.) Genera 
are divided into Species. 

Thus, for the sake of example, in 
giving a scientific description of the 
cat we say that it belongs to the 

Branch Chordata, 

Class Mammalia, 

Order /ere, 

Family Felde, 

Genus fFeZis, 

Species felis domesticus. 

The scientific name of the cat 
therefore is e/zs domesticus, by 
which it is recognized the world over 
and distinguished from other cats, as 
the lion (Fe/zs Zeo), the tiger (Fels 
tigrzs), the cougar (Fedlzs concolor), 
The plan of giving to each 
animal two names was devised by the 
great Swedish naturalist, Linnzeus. 
lt is more fully explained in the 
Cyclopedia of Natural History, 


ANIMALCULE, an animal so 
small that it can-be seen well only 
with a MICROSCOPE. Some ani- 
malcules can just be seen with the 
naked eye, but most of them are so 
small that if it were not for the micro- 
scope we would not even know that 
there are such things in the world. If 
a single drop of water be put undera 
microscope it will be seen to swarm 
with living things, some of which 
are no thicker than a single hair, and 
some are so small that many thous 
sands of them would not take up any 
more room than a grain of sand. 
Three common forms of animalcules 
are shown in the first picture. There 
are thousands of kinds of these little 
animals of many different shapes. 
Some are like long slender lines, some 
coiled up like a watch spring, some 
like triangles, some round like a ball, 
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some round and flat, some like seeds, 
and some are shaped like bells, fun- 
nels, thimbles, drums, shoes, and 
many other things. They appear to 
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Animalcules, magnified. 


be always moving, day and night, 
and never taking any rest. Some of 
them move straight forward like an 
arrow so quickly that they can hardly 
be seen, while some drag their bodies 
along slowly like a worm ; some buzz 
round like a wheel, some crawl like 
a snake, and some move in little 
leaps. The water of every ditch, 
pond, and river is full of them, 
whether in cold or in hot countries, 
and there are as many in salt as in 
fresh water. They are found too in 
the water of hot springs and in the 
ice of the Arctic regions. 

Not only are all kinds of animal and 
vegetable matter seen, under the mi- 
croscope, to be full of living ani- 
malcules, but the shells of thousands 
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of dead kinds are found in many 
forms of mineral matter. Large parts 
of some kinds of rocks, of sand, mud, 
and dust, are made up of the remains 


of these little animals which lived 
and died agesago. A piece of chalk 
as large as a walnut has in it hun- 
dreds of thousands of little shells 
which were once the homes of ani- 
malcules. The building stone used 
in Paris and many other kinds of 
of building stone are full of like shells, 
and the rotten stone called tripoli is 
made up of shells so small that 
thousands of millions are found in a 
single inch. In some parts of the 
world they form nearly half the sand 
of the sea beach. ‘These little shells 
are of many different sizes and forms, 
put all are very curious and’ beauti- 
ful when looked at with a micro- 
scope. Living forms of some of these 
little animals have been found in the 
ocean. Their bodies inside the shells 
are made up of a jelly-like substance, 
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from which little arms and feet, like 
threads of glass, stretch out through 
holes in the shell. They seize their 
rey with these. arms, and it is sup- 
posed that there is something poison- 
ous in them, for the animals caught 
appear to lose the power of moving 
as soon as touched. ‘Two kinds of 
these shell-covered animalcules are 
shown in the pictures. The little 
threads are used also as feet when 
the animalcule climbs up anything. 
Animalcules are the lowest kinds 
of animals known, none of them 
having NERVES or organs of sense. 
The word animalcule means a 
small animal, and is from the Latin 
animalculum, which comes from 
animal, an animal. 
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ANISE SEED, the seed of a plant 
which grows wild in Europe and 
North Africa, It is cultivated in 
Malta, Spain, and Germany. An- 
ise seed is used for flavoring candies 
and liqueurs, and is made into a 
cordial. 

The word anise is from the Latin 
anisum. 

ANNOTTO, or ARNOTTO, a dye 
made from the seeds of a small tree 
found in the West Indies, Brazil, and 
other hot parts of America. The 
seeds have around them a reddish- 
yellow pulp, which is mixed with 
water into a kind of putty, and made 
into rolls and cakes. These are 
used as a dye orcoloring matter by 
dyers, painters, and soap-makers ; 
butter, cheese, and chocolate also 
are colored with it, and it is some- 
times put into lacquers and var- 
nishes. At the time of the discov- 
ery of America the Indians stained 
their bodies with it, and the Mexi- 
cans used it for a paint. 

ANT. There are several hundred 
kinds of ants in different parts of the 
world. They live in societies or 
families, sometimes many thousands 
in number, and are divided into 
three classes, females, males, and 
workers. The females are the larg- 
est, the males next in size, and the 
workers the smallest. The females 

and the males have wings, but the 
’ workers are without wings. 

The male ants have no work to 
do. After they have paired with 
the females, they go off where they 
please and soon after die. The fe- 
males lay little eggs, so small that 
they can scarcely be seen by the 
naked eye, scattering them about in 
the nest wherever they happen to 
be. The workers gather them up 
and take care of them, putting them 
in the sun in the morning and into a 
safe dry place in the nest at night, 
until they are hatched. The larvz, 
or grubs, which come out of the 
eggs, are small, white worms, with- 
out any legs. They are treated in 
the same way as the eggs by the 
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workers, who feed them with a 
liquid brought up out of their own 
stomachs. When the grub gets 
large enough it spins a web all 
around itself, which covers it like the 
cocoon of a SILKWORM. The co- 
coons are carried out into the sun 
and in at night by the workers, just 
as the eggs and the grubs were, un- 
til the time comes for them to be 
born again, when the workers cut 
the cocoons, and they come out per- 
fect ants. 

Besides taking care of the eggs, 
the grubs, and the cocoons, the 
working ants have to get all the 
food of the society, to build the 
houses and streets, and keep them in 
repair. Some of their dwellings are 
very wonderful. Most ants build 
their houses or nests in the ground, 
above which they rise like a cone or 
hill, and hence are called ant-hills. 
These have many little rooms in 
them, in stories one above another, 
and connected by galleries. In 
South America they are sometimes 
seen two or three times as high as 
aman. A kind called mining ants 
dig long galleries in clay, building 
pillars to support the roof, and 
thatching them with grass and 
heather, Carpenter ants make their 
houses in growing trees, boring out 
their cells deep into the wood, with 
partitions between them no thicker 
than acard. A kind of ant in Aus- 
tralia builds houses of leaves, which 
are brought to the place wanted by 
the strength of a great many work- 
ing together, and then fastened with 
a kind of glue. 

Ants are very active and very 
strong for their size. A man could 
not drag the body of a heavy horse 
over rocks and rough places for sev- 
eral miles, yet the little ant which 
carries off a grasshopper or a beetle 
does more than this. An ant will 
lift and carry things ten or twelve 
times its own weight, and will do it 
without appearing to be much tired. 
Ants too are among the most indus- 
trious of all animals. They will 
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work all day long, and in warm 
weather, if need be, at night also, 
building houses, taking care of their 
young, and laying up food. They 
eat different kinds of food, some 
liking best vegetable food and some 
animal. Some kinds of ants keep 
other insects for the food which they 
give, just as we keep cows for milk. 


Blood-red Ant——-Male. 


Their cows are plant-lice, found on 
the leaves of plants. These little 
insects have a sweet, honey-like 
liquid within them which ants love 
very much,. The brown garden ant 
may often be seen climbing up the 
stalks of shrubs and bushes, looking 
for them. When one is found the 
ant gently taps the louse with its 
feelers, and the louse gives out a 
drop of honey which the ant drinks, 
Ants also carry off these lice and 
shut them up in cells in their houses, 
taking great care of them, and 
feeding them just as we take care 
of our cattle. They carry off too 
and keep the larve of a kind of 
beetle, from the long hairs of, which 
they suck some kind of juice, of 
which they appear to be very fond. 


Blood-red Ant—Female. 


In warm countries, where ants are 
large and plentiful, they kill and eat 
insects, birds, and small animals, 
and sometimes even drive people 
from towns. In the warm parts of 
America is a small shining red ant 
called the fire-ant, whose sting is 
said to be like a prick from a red- 
hot needle. These ants dig gal- 


leries through the ground, overrun 
houses, and eat up food and clothes. 
People who live where they are have 
to smear the legs of tables, chairs, 
and stools with copaiba balsam, 
which the ants do not like, to keep 
them from climbing up them. All 
food has to be hung up in baskets 
held by cords soaked in the same 
balsam, and all kinds of clothes have 
to be kept with great care, for they 
will eat even linen for the sake of 
the starch in it. Sometimes these 
ants become such pests that villages 
are deserted by their inhabitants. 
The little red ant of the United 
States is also a great pest in houses, 
as it will eat anything which has 
sugar in it. The large black ant of 
the United States is very destructive, 
eating food, books, wooden things, 
furs, etc: . 

In some hot countries are large 
flesh-eating ants which hunt for 
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prey in great armies. Wherever 
they go all other animals are fright- 
ened, and try to get out of their way. 
As they move along ina thick mass 
they search under every leaf and 
piece of rotten wood for spiders, 
grasshoppers, crickets, caterpillars, 
maggots, and other insects, and 
clear the ground of all animal mat- 
ter, alive or dead. When they find 
wasps’ nests on low bushes, they run 
up and gnaw through the covering 
of the nest to get at the larve within, 
without paying any attention to the 
angry wasps flying about them. 
When: they have gathered all the 
food they want, they march home- 
ward again, each one carrying his 
part of the prey for the use of the 
society. In South America these 
ants do agreat deal of good by eat- 
ing up insects, and people are very 
glad to have them come into their 
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houses, which in hot weather are 
full of all kinds of insects that bite 
and sting. When the army of ants 
is seen coming the people leave their 
houses, and the ants go in and 
search every part, peeping into cor- 
ners and cracks, dragging all liv- 
ing things out and killing them. 
When they have been through the 
whole house they set off again, drag- 
ging away with them cockroaches, 
centipedes, and even lizards and any 
other thing which they can carry. 
Some ants make war on other kinds 
of ants and carry off their young and 
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make slaves of them. These fight- 
ing ants, which are red, are mostly 
idle, stupid fellows who do not know 
how to take care of themselves, and 
who would starve to death if they 
did not have slaves to look after 
them; but their nippers are very 
sharp and strong, and well fitted for 
fighting. The pictures show the 
male, the worker, and the female of 
these red warrior ants. The ants on 
which they make war are active little 
black ones, who live in well-built 
houses, and who are hard workers. 
When some of the red ants find one of 
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these colonies, they go home and tell 
their friends of it, and then the red 
ant army sets out to attack the ene- 
my’s fort. As soon as the black ant 
sentinels see them coming they rush 
into the fort, give the alarm, and then 
rush quickly out again, followed by 


great numbers of other black ants, | 


who fight the invaders bravely, but 
‘in vain. The red ants are the best 
soldiers, and they soon overcome the 
black ones and press into the fort. 
-. The blacks fly in all directions, and in 
a few minutes the reds are seen com- 
ing out again, each one carrying in 


its mouth an egg or a larva of the 
black colony. With these they 
march home, where they bring up 
their prisoners to serve them, treat- 
ing them the same as their own 
children. They never carry off the 
grown-up ants, who would probably 
run away when they got a chance. 
As soon as the black ant children 
grow up they do all the work of the 
household and take the best of care 
of their masters. They lick them, 
brush them, feed them and carry them 
around on their backs, The mas- 
ters, who do nothing but carry on 
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war, become so used to being waited 
on that, if they lost their slaves, the 
stupid creatures would die in the 
midst of plenty. 

A kind of ant in Texas is said to 
build cities and roads, and to keep a 
regular army. These ants first clear 
away the grass for three or four feet 
around their city, and then makea 
pavement on it of coarse sand and 
gravel. As this would be covered 
with water in the rainy season, they 
build mounds on it about a foot high, 
and in these they make cells in which 
their eggs, young ones, and their 
stores of grain are carried when the 
rains begin. The only plant allowed 
to grow in the bounds of their city is a 
kind of grain-bearing grass, whose 
seeds they gather when ripe and put 
away for use, 

Ants have many enemies. Birds 
and some kinds of animals eat great 
numbers of them, and there is a small 
fly which lays its eggs on their bodies, 
and when they hatch out the larve 
go into the bodies and live there. 
There is also a small kind of ant 
which makes chambers and galleries 
in the walls of the nests of some 
larger kinds. They are the bitter 
foes of the large ants, and often 
rush out into their nurseries and 
carry off some of the larve for food. 
It is just as if there was a race of 
ugly dwarfs living in the walls of 
our houses who would every now 
and then carry off a baby to eat. 
The large ants cannot get at these 
pests, because they are too large to 
go into their holes. 

Termites, or white ants, are like 
common ants in their habits, but dif- 
fer from them in many things. They 
live mostly in very hot countries, and 
do a great deal of injury, as they eat 
up everything that can be eaten 
which comes in their way. They 
will sometimes gnaw out all the in- 
side of the beams in houses, leaving 
only a thin shell. In Africa these 
white ants live together in vast col- 
onies, some burrowing in wood, 


some digging deep houses under- | 
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ground, and some building up great 
hills ten or twelve feet high above 
ground, with little hills around them, 
like those in the picture. The one 
on the right hand is cut down through 
the middle to show how the inside is 
made. These hills are built of earth 
softened in the jaws of the worker 
ants, and which, when plastered on, 
dries and becomes so hard that a 
man can stand on the top without 
breaking through. Hunters looking 
for game, and even wild animals 
searching for prey, sometimes mount 
on to them togeta view of the coun- 
try. The Africans eat these ants, 
pounding them up into a kind of 
jam, which they think very delicious. 
There is also ananimal called the 
scaly ant-eater, which feeds on them. 
It tears open the hills of the white 
ants, which it licks up with its long, 
round, sticky tongue. 

Ants belong to the order hyme- 
noptera, or membrane-winged IN- 
SECTS; but termites, or white ants, 
belong to the order meuroptera, or 
nerve-winged insects. 

The word ants is changed from 
amé, which was shortned from 
emmet, the old English name of 


the ant. The Anglo-Saxon name 
is amete. 
ANTELOPE. Many antelopes 


are so like deer that they can 
scarcely be told from them, but deer 
have solid horns which they shed 
every year, while antelopes have 
hollow horns; like those of sheep, 
goats, and oxen, which are usually 
not shed at all. Antelopes’ horns, 
too, are round and curved, have 
rings or wrinkles running round 
them, and are always black. There 
are a great many kinds of antelopes, 
most of which are found in Africa, 
but there are also many in Asia; 
there is only one kind in Europe, 
and there are two kinds in North 
America. 

The Gazelles are the most beau 
tiful and the fleetest of the an- 
telopes of Africa, They are usue 
ally quite small, one kind being ne 
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larger than a hare, though some are 
as large as deer. They are famed 
for the beauty of their eyes and for 
the grace of their movements. 

The Gnu, or horned horse of 
South Africa, which is about as large 
as the ass, has a body, neck, mane, 
and tail like a horse, the head and 
horns of a buffalo, and the legs of 
an antelope. 

Gnus feed together on the plains 
in great droves like wild cattle. 
Their flesh is excellent for food. 

The Chamois, the only antelope in 
Europe, is found in the Pyrenees. 
in the Alps, and in other mountains. 
It is somewhat like a large goat, but 
is without beard, and has two smooth 
black horns, about six inches long, 
rising straight up from the top of the 
brow, and bending backward at the 
top. The chamois does not like 
heat, and stays on the highest ridges 
and snowy valleys of the mountains, 
living on herbs and the shoots of 
shrubs. It is very swift, and easily 
bounds from rock to rock, going up 
and down steep cliffs where other 
animals could not keep their feet. 
The chamois is much hunted, al- 
though the sport is very dangerous, 
and the animal is not worth much 
when killed, its flesh not being very 
good. Its skin is dressed into a fine 
leather called chamois or shammy 
skin, used for undergarments, and 
for cleaning silver, plate glass, etc.; 
but most of the leather sold for 
chamois-skin is made of buckskin. 

The Prong-Horn, one of the an- 
‘elopes of North America, is found 
in the region between the Missouri 
. River and the mountains of the Pa- 
cific coast, especially in the prairies 
of Kansas, Colorado, and Nebraska. 
It is about as large as the common 
deer, and has coarse hair, yellowish- 
brown above, and white on the rump 
and under parts. The hoofs, horns, 
and end of the nose are black. The 
horns, which grow nearly straight up 
and bend toward each other at the 
top, have each a single branch or 
prong about half way up, and from 
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this the animal gets its name. The 
prong-horn is often seen by travellers 
on the Pacific Railways. One will 
sometimes run beside a train for a 
mile or two, as if trying to run a 
race with it. Its speed is so great 
that it is almost useless to chase it ; 
but it is not a hard animal to kill, 
because it has so much curiosity 
that if the hunter waves a handker- | 
chief it will come near enough to be 
shot. The Indians lie flat on their 
backs and kick up their heels, with 
arag or some other thing fastened 
to them, and the prong-horns, com- 
ing up to see what the strange thing 
is, get near enough to be killed 
with the bow and arrow. They are 
very easily tamed, and always show 
great affection for their master. 
When quite young they have little 
fear of man, and will often allow 
themselves to be caught without 
resisting. The little ones are very 
playful, and often leap about and 
push each other or their mother in 
sport, and will even play with 
clumps of grass or tall weeds if they 
can find no other companions. One 
day a farmer, on going after two 
calves that he had left in a secluded 
place, was surprised and amused 
to see two pronghorn kids frolick- 
ing with them, while the mother 
antelope stood gravely by watch- 
ing the antics with great apparent 
pleasure. 

The Rocky Mountain Goat, the 
other American antelope, lives in 
the wildest and most rugged parts 
of the Rocky Mountains, seldom 
coming down into the plains. It 
is about as large as a sheep, and 
has a beard like a goat, but its horns 
are like those of the chamois. Its 
body is covered next to the skin 
with a fine silk-like wool, over which 
are long shaggy hairs.” 

The antelope is a MAMMAL of the 
order ungulata, or animals with 
hoofs. 

The word antelope comes from 
the Greek aztholops, which is made 
up from azthos, beauty, and ofs the 
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eye. The animal thus gets its name 
from the beauty of its eyes. 
ANTIMONY, one of the ELE- 
MENTS. When pure, antimony is 
bluish-white. It is very brittle, and 
may easily be pounded to powder in 
amortar. It is sometimes found by 
itself, but oftener united with other 
things, such as arsenic, nickel, silver, 
and sulphur. Most of the antimony 
of commerce is got from an ore 
called gray antimony, in which it is 
largely mixed with sulphur. It is 
made mostly in Germany, from ores 
found there, and in Great Britain, 
from ores brought from Borneo and 
Sumatra. Antimony is given as 
a medicine, chiefly in the form of a 
white powder called tartar emetic. 
It is not used in the arts by itself, 
but makes a part of many ALLOYS. 
Among these are TYPE METAL and 
the metal used in making music 
plates and stereotype plates, Britan- 
nia metal, and PEWTER. 
The word antimony comes from 
the New Latin antzmonzum. 
ANTHRACITE. See COAL. 
ANVIL, an iron block with a 


smooth face and a horn, or pointed 
end, on which smiths hammer and 
shape their work. Anvils are of 
many sizes, from the small ones used 
by goldsmiths, which are made of 
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Blacksmith’s Anvil. 


steel, to the immense cast-iron ones 
used under steam HAMMERS, which 
are so large and heavy that they have 
to be put upon stone piers built in 
the most solid manner in deep holes 
dug in the earth, Common anvils 
are made of cast-iron covered with 
steel. Some have a hole in them, 
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made when they are cast, to let the 
air in so that they may cool quickly, 
as this makes them harder. 

In the picture, A is the face of the 
anvil, B is the horn, and C is a 
groove in which a rod of iron can 
be shaped round. This piece, which 
fits into a square hole in the face, 
can be taken off, and a short chisel, 
on which a bar of iron may be cut 
in two, put in its place. 

The word anvil comes from the 
Anglo-Saxon anjilt. 

APE, a kind of monkey without 
atail. Whenan ape stands upon its 
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hind legs, its arms almost touch the 
ground. The fingers and toes are 
the same on the feet as on the 
hands, so that apes really have four 
hands. They can thus grasp the 
limbs of trees with great ease, and 
jump from bough to bough without 
danger of falling. When wild they 
are the spryest of all creatures. 
Many of their actions are much like 
those of human beings, whom they 
often mimic. When they rest they 
do not squat down, like other mon- 
keys, but stretch themselves out at 
full length with their heads on their 
or on something for a pillow. 
Other animals fight with their teeth 
and claws, but apes will throw 
stones and use sticks and clubs like 
a man. 

The Gorilla is the strongest, fierc- 
est, and most active of the apes. 
It is found only in the wilds of the 
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hottest parts of Africa. When it 
stands upright, it is as tall and as 
large asa man. The male gorilla is 
very ferocious, and when wounded is 
said to be more terrible than the lion. 
It can twist a musket-barrel in its 
jaws, and kill a man with one blow 
of its paw. When attacking an 
enemy gorillas walk on their hind 
legs, beat their breasts with their 
farms, and roar loudly. Several 
. ‘young gorillas have been taken alive, 
but none of them have lived long, for 
they cannot be tamed. 
The Chimpanzee, another very 
large ape, nearly as tall as a man, is 


Chimpanzee, 


found only in Africa. It is the 
cleverest of all the apes, and the 
most like man. Chimpanzees live 
in societies in the forests, where they 
build huts of bark, branches, and 
leaves. They join together in bodies 
to defend their homes, and drive off 
even elephants with clubs and 
stones, 

The Orang-outang is also nearly 


as high as a man when it stands up, 
and is even stronger than the chim- 
panzee, It is found in Southern Asia 
and in the islands of Borneo and 
Sumatra. Orang-outangs build nests 
in trees, and do not leave them in 
the morning until the sun has dried 
up the dew and warmed the air. 
They do not live in troops like the 
chimpanzee, excepting when a pair 
have a family. They live mostly on 
fruits, nuts, and tender shoots, and 
spend much of their time in trees. 
Orang-outangs may be tamed, and 
they are often affectionate in captivity, 
but are generally grave and sober. 

The ape is a MAMMAL Of the order 
primates, or man-like animals, and 
belongs to the same family with the 
MONKEY. 

The word ape comes from the 
Anglo-Saxon apa. 

APPLE. There were no apples 
in America when it was first settled, 
but the English brought trees, and 
they are now plenty all over the 
United States. Apples that grow in 
the Eastern States are richer in taste 
than those from the Western States, 
though Western Apples are larger 
and better looking. American ap- 
ples are r9w sent in large quan- 
tities to EKurope, China, and India. 
The kinds most sent are Rhode 
Island Greenings, Baldwins, New- 
town Pippins, Spitzenburgs and 
Swaars. Crab apples, which are not 
larger than plums, are much used 
for preserves. The Siberian crab 
apple is the best. All the kinds of 
apples now known are supposed to 
have grown from the wild crab 
apple tree. Apple-tree wood in 
much used by turners, mostly for 


making shoe lasts and weavers’ 
shuttles. The Hebrews did not have 
the apple. The fruit called apple, 


in the Bible is supposed to have 
been a kind of melon; but it has 
been known in Europe from the 
earliest times. The Greeks and the 
Romans cut and dried apples for 
winter use, and made them into 
CIDER, Apples were grown in Eng- 
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land in the Saxon times, and apple 
fritters were made there in the four- 
teenth century. 

The Custard Apple, which grows 
in South America, the West Indies, 
Africa, and the East Indies, is a 
fruit with a juicy pulp which, when 
ripe, has the flavor of clotted cream 
and sugar. Some are small and 
some grow as large as a melon, 

The Alligator Apple is a fruit 
somewhat like the custard apple, 
but is not so good. 

The Mammee Apple, which grows 
in the West Indies and other hot 
parts of America, isan angular fruit 
as large asa cocoanut. Ithas two 
rhinds, an outer thick one and an inner 
thin one, sticking close to the flesh, 
which is bright yellow and has a pleas- 
ant taste and sweet smell. It con- 
tains three or four large seeds, from 
which the Indians make hair oil. 

The word apple comes from the 
Anglo-Saxon apfel. 

APRICOT, a fruit that looks like 
a peach, but has the stone of a 
plum. The tree grows wild in China, 
whence it spread westward. It was 
first brought into Europe in the 
time of Alexander the Great. The 
Romans became acquainted with it 
about the time of Christ. Apricots 
are dried in large quantities in Italy 
and sent to foreign countries. Many 
also are dried in Bokhara and other 
parts of the East and sent to Russia, 
and the preserved apricots of Damas- 
cus are famous. ‘The apricots that 
come from France in boxes, dried 
and preserved with sugar, are the 
fruit of the apricot plum. A black 
paint, like India ink, is made from 
burned apricot stones. Many apri- 
cots are now raised in California. 

The word apricot comes from the 
old English aprécock, perhaps from 
the Latin aprzcus, sunny. 

APRIL. See CALENDAR. 

AQUA FORTIS. See NITRIC 


ACID. 

AQUARIUM, a tank for keeping 
water animals and plants in. Itwas 
once thought necessary to change 
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the water every few days in the 
glass vessels in which fish and other 
water animals are kept, because 
when water animals breathe they 
use up OXYGEN and give out CAR- 
BONIC ACID just as land animals do, 
and this in a short time makes the 
water impure. But about sixty years 
ago (1830) a French gentleman, 
M. Charles des Moulins, found out 
that, if,water plants are put into the 
water with the animals, the plants 
will take up the carbonic acid and 
give off the oxygen which the ani- 
mals need, just as is done in rivers 
and lakes, as is told about in AIR. 
Thus the water is kept pure, and 
there is no need of changing it. At 
first only fresh-water tanks were 
made, in which fresh-water animals 
and plants were kept, but it was 
soon found out that salt-water plants 
and animals could be kept and stud- 
ied in the same way, and now 
many cities .have large buildings 
filled with aquaria in which are kept 
all kinds of living things from seas 
and lakes. These give much amuse~- 
ment to the people, and furnish to 
scientific men the means of studying 
the habits and modes of life of many 
animals of which but little was before 
known. 

Small aquaria are now often kept 
in houses for study and amusement, 
just as cages of birds are kept. 
They are usually fresh-water ones, 
as those with salt water are much 
harder to take care of. The one in 
the picture is a very good form. 
The bottom is made of marble,’slate, 
or a sheet of zinc; the framework 
is of bronze or iron, and the foul 
sides of plate glass. The glasses 
must be fitted into the frame very 
tightly, and fastened with water CE- 
MENT, so that the tank will not leak. 
On the bottom should be put about 
an inch of well washed river sand, 
and on this pebbles should be strewn. 
No clay or other dirt should be put 
in, as it is apt to color the water. 
A little mountain or a grotto may be 
easily made with broken stone stuck 
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together with water cement. A part 
of it should come above the water, 
for turtles and other little animals 
to crawi out upon. If shells are put 
in they should be first burnt or well 


washed, soas to get all the animal | 


matter out of them. Fresh-water 
plants, such as starwort, water crow- 
foot, duck weed, water thyme, and 
milfoil, should have their roots 
covered with the sand, and have a 
few pebbles put over them to keep 
them in place. Care must be taken 
not to put too many animals in 
a small aquarium, as there may not 
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be air enough in the water for all. 
Among the most interesting and 
pretty of the small fishes for a fresh- 
water aquarium are the stickleback, 
gold fish, perch, minnow, tench, and 
gudgeon. Some small turtles are 
interesting, and a few MOLLUSKS, 
such as snails and mussels, should 
be put in, as they help to purify the 
water, by using up decaying vege: 
table matter. 

The aquarium should not be let 
stand in the sunlight too much, as 
it will warm the water, which ought 
to be kept cooler than common sit 
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ting rooms in winter (the best heat 
is 50° to 60°). Every few days the 
water should be aired by dipping it 
up in a cup and pouring it gently 
back into the tank in a small stream 
or by blowing into it with a bellows. 
Nature does this by constant evapo- 
ration and rain, and also by the in- 
terchange from springs through 
brooks and. rivers to the sea. Air 
thus becomes mixed with the water, 
and the animals have more to 
breathe. If an animal or plant die 
it should be taken out at once, for 


the water will be made impure by 
it. Some aquaria are made so that 
a little fresh water is always running 
in at the top while a small pipe car- 
ries off a little from the bottom. 

A salt-water aquarium should be 
taken care of in much the same way 
as a fresh-water one. Those wha 
live near the sea can easily get new 
water if that in the aquarium be- 
come impure; and those who live 
at a distance can make it pure again 
by straining it through a sponge. 
Air must also be often put into the 


with their flower feelers open, and 
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weeds are not so good. Sponges 


water just as in fresh-water aquaria. 
Of course a salt-water aquarium 
must have in it only things which) 
grow in salt water. Everything will 
thrive if you are careful to have 
about as much vegetable as animal 
matter; and it is always better to 
have a few healthy animals than 
many weak ones. 

Green dulce, or sea-cabbage, is 
the best of the sea plants to use, 
and it is well to put in a few stones 
as large as hens’ eggs, covered with 
green seaweed. Brown and red sea- 
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soon die in the aquarium, and spoil 
the water. Among the animals 
good for a salt-water aquarium are 
small fishes, such as minnows and 
sticklebacks, shrimps, snails, bar- 
nacles, and a few sea anemones. 
Sea anemones are a kind of animal 
plants, which have stems somewhat 
like the stem of a toadstool, with a 
jelly-like flower on the top. These 
flowers, which are of many colors— 
blue, dark red, pink-and-white, yel- 
low, etc.—are really feelers, which 
stand out all round like a star, and 
with which the animal catches its 
food. Anemones fasten themselves 
to rocks on the bottom of the sea, 


when a little fish just hatched or a 
worm comes along, the feelers close 
up, shut it in, and carry it into its 
mouth, which is in the middle of 
the flower. It is very interesting to 
watch the movements of anemones, 
which should be fed every day with 
small pieces of dried meat, which 
may be dropped upon their feelers. 
They will take a great many differ- 
ent shapes, sometimes looking like 
a full-blown flower, sometimes like 
a bud, and sometimes like a whole 
vase of flowers. In the picture, 
which is that of a salt-water aquari- 
um, are shown two anemones, fast- 


ened tothe bottom and spreading 
out their flower-like heads. 

The word aquarium (plural aqua- 
ria) is made from the Latin word 
aqua, water. 
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AQUEDUCT, an artificial chan- 
nel for carrying water, either under 
or above ground, generally for the 
supply of cities. At a very early 
period the Greeks collected water in 
reservoirs in the hills and conveyed 
it through pipes or tunnels to their 
cities. A tunnel nearly a mile long, 
cut through a mountain to supply 
the city of Samos was constructed . 
about the sixth century before Christ. 
The aqueducts built by the Romanss 
were also largely subterranean, but 
some of them were in part above 
ground, elevated on arcades. They 
were so constructed that the channel 
through which the water ran had a 
graduated slope or fall from the 
reservoir to the place of supply, 
usually of about six inches in each 
1oo feet. The water was carried 
through hills in tunnels ventilated by 
air-holes every 240 feet. If the tun- 
nel was cut through solid rock, the 
rock itself served as a channel, but 
if through earth, it was lined with 
arcHed walls. Sometimes the aque- 
duct was built on the surface of the 
ground on a 
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base of ma- aqua Julia 
sonry, and 

sometimes, 

where it 

crossed val- aqua Tepula 


leys, it was 
supported on 
arches of ma- 
sonry. Some- 
times the 
same aque- 
duct had sev- 
eral channels, 
one above 
another, as 
shown in the 
ill ustration. 
The lower 
channel, 
named Agua 
Marcia, built about B.C. 140, car 
ried to Rome its coolest and best 


It was restored in 1870 by 
Agua 


added 


aqua Marcia 


Section of Aqueduct 
with three channels. 


water. 2 
Pius IX, and is now called 
Pia. The middle channel, 
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B. C. 125, was called Agua Tepula, 
because its water was slightly warm 
(tepida). The Agua Julia, which 
flowed into the city in the upper chan- 
nel, was built by Agrippa, B. C. 33. 

Besides these, Rome had other 
aqueducts, some older and some 
built later. The Aqua Claudia, built 
A. D. 38-52 by the Emperors Calig- 
ula and Claudius, was one of the 
{most splendid, and the remains of its 
lofty arches are still one of the con- 
spicuous sights of the Campagna. _ It 
was about 46 miles long, 36 of which 
were under ground, and 9% upon 
arches. The illustration shows a 
part of this great work. The chan- 
nel, seen open at the top, was for- 
merly arched over to keep the water 
cool and free from dust, but provided 
with many openings to secure ven- 
tilation, 
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Remains of the Claudian aqueduct. 


Of the dozen or more splendid 
aqueducts which supplied ancient 
Rome with water, only three are now 
in use. The Romans built great 
aqueducts also in many of their pro- 
vincial cities. One of the most mag- 
nificent, now called the Pont du 
Gard, because it is used as a bridge 
over the valley of the River Gard, 
has three rows of arches, one above 
another, and is 180 feet high. 

The lowest row, of six arches of 
60 feet span, is 65 feet high; the 
second, of twelve arches of similar 
span, is of equal height with the first; 


and the third, carrying the water 
channel, is of many small arches 28 
feet high. 

The aqueducts of Segovia and 
Tarragona in Spain are also fine 
specimens of Roman architecture, 
the latter being still in use. Other 
noted aqueducts were those of An- 
tioch, Constantinople, and Carthage, 
remains of which still exist. 


Pont du Gard. 


The largest aqueduct in the United 
States is that which brings the water 
of the Croton River to New York 
City. It is forty miles long, and 
passes through sixteen tunnels, cut 
mostly -through solid rock. The 
channel through which the water 
flows is high enough for the tallest 
man to walk in. It is carried over 
the Harlem river on the High Bridge, 
which is more than a quarter of a 
mile long and higher than two four- 
story houses (116 feet), The water 
flows into the reservoirs in Central 
Park, and is carried from there in 
pipes all through the city. 

In 1883 this aqueduct was found 
to be too small to supply the city, 
which had increased greatly in popu- 
lation, and a second great aqueduct 
was built, large enough to bring in 
ali the water of the Croton valley. 
This aqueduct, which was finished 
in 1889, is what is called a tunnel 
aqueduct, most of it being tunnelled 
through solid yock at a depth below ~ 
the surface of the ground of from 50 
to 425 feet. The entire length of 
the aqueduct is a little more than 
33 miles, of which nearly 31 miles is 
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tunnel. This is the largest tunnel in 
the world. The conduit through 
which the water flows is a circle 14 
feet in diameter, or nearly twice as 
high and wide as the old aqueduct. 
Boston is supplied with water 
through the Cochituate Aqueduct, 
which is about fifteen miles long. 
There are many aqueducts on the 
Erie Canal, by means of which the 
waters of the canal are carried over 
rivers and valleys. These, which 
would be more properly called aque- 
duct bridges, as a canal itself is an 
aqueduct, are much wider and larger 
than those built to carry water to 
Cities, and are open at the top. 
~The word aqueduct is from the 
Latin agueductus, which is made up 
of agua, water, and ductus, a leading. 
-ARABESQUE, akind of decora- 
tion in architecture, largely used by 


Arabesques. 


the Spanish Moors or Arabs, from 
whom it got itsname. As the Moham- 
medan religion forbade the making of 
pictures of animals, the Moorish ara- 
besques were made up of vines and 
plants, leaves, flowers, and fruit, 
twisted together in all sorts of 
figures. Those of the palace of the 
Alhambra, in Granada, Spain, are 
the most beautiful and most famous 
of the Moorish arabesques. Animals, 
birds, insects, and even human 
figures are now put into arabesque 
decorations, which are much used 
in fresco painting. 

The word arabesque is French, 
and is from the Latin Aradzcus, 
Arabian. 

ARCH. The arch shown in the 
picture is a semicircular (half circle) 


or 
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arch. It is formed of wedge-shaped 
blocks piled up from two sides, fac- 
ing each other, with the narrow part 
of the wedge on the inside, so that 
the blocks on the two sides come 


Fig. :—Semi-circular or Round Arch. 


nearer and nearer to each other until 
they meet at the top. The stone in 
the middle, K, is called the keystone, 
because it locks the whole together ; 
if it were taken out the arch would 
falldown, The two bottom stones, 
S S, are the springers, and the flat 
stones under the springers are called 
the imposts or platbands. The dis- 
tance across the widest part of the 
arch on the line C is the span, and 
the distance between the span and 
the keystoneistheheight. In build- 
ing an arch a wooden frame is first 
put up, shaped on the top just like 
the arch, and the stones are piled up 
on it until they meet at the top and 
the keystone is put in, when the 
framework is taken down and the 


Fig, 2.— Horseshoe Arch, 


arch stand by itself. The round 
arch is often called the Roman arch 
because that in the Cloaca Maxima 
(Great Sewer) at Rome, said to have 
been built by Tarquinius Priscus 
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about 600 B. C., was long sup- 
posed to be the oldest one in the 
world; but it is now known that the 
Chaldeans and the Assyrians under- 
stood both the round and the pointed 


Fig. 3.—Gothic Arch. 


arch, and that the arch was common 
in the great buildings of Babylon and 
Nineveh. The Arabs first made the 
horseshoe arch, Fig. 2, which is 
used so much in Moorish architec- 
ture. The pointed or Gothic arch, 
Fig. 3, was first used in church 
architecture about the latter part of 
the twelfth century. A still more 
pointed form of it is called the lancet 
arch, 

Arch of Triumph. The Romans 
were the first to build triumphal 
arches. When a _ victorious gen- 
eral was given a triumph, the 
procession in his honor always en- 
tered the city through the Porta 
Triumphalis  (Triumphal Gate), 
which was decorated in his honor 
‘with trophies and other memorials 
of his victory. In time other arches 
were erected in Rome and in other 
cities to celebrate triumphs and 
some in honor of victories for which 
there had been no triumph, and 
finally, some even for other things 
than victories. Thus, the arch at 
Ancona was erected in honor of 
Trajan because he improved the 
harbor at his own expense. Three 
real triumphal arches are still stand- 
ing in Rome: the arches of Titus, 
of Septimius Severus, and of Con- 
stantine. The finest modern trium- 
phal arch is the Arc de 1’Etoile 
(Arch of the Star, because streets 
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radiate from it), erected, in honor 
of his victories, by Napoleon in the 
Champs Elysées, Paris. The Bran- 
denburg Gate, at the end of the street 
called Unter den Linden, Berlin, is 
really an arch of triumph. An arch 
of triumph was erected in New York 
on Washington Square, at the foot 
of Fifth Avenue, in 1891-92, in honor 
of the centennial celebration of the 
adoption of the Constitution of the 
United States; and another one of 
granite in Brooklyn, at the west en- 
trance of Prospect Park, in honor of 
“the defenders of the Union, 1861- 
1865.” 

The word arch is from the Latin 
arcus, a bough. 

-ARCHITECTURE means _ the 
art of building both for use and 
for beauty. Vitruvius, the Roman 
writer on architecture, and the only 
ancient writer on the art whose 
works have come down to. us, 
says that three qualities are neces- 
sary ina fine building : strength, use, 
and beauty. Men at first lived in 
CAVES or wherever shelter could 
be found, in huts covered with the 
branches of trees or in tents made 
of the skins of beasts, and finally 
learned to build houses of wood and 
stone. Some of the earliest houses 
were built on piles in the water, 
told about in LAKE DWELLINGS. 
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Fig. 1.—Dolmen, 


How the art of architecture rose out 
of these rude beginnings we do not 
exactly know, but it is certain that 
it grew slowly, and that most of the 
ancient countries invented forms or 
styles peculiar each to itself, differing 
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in many respects from the architec- 
ture of neighboring countries. 
Prehistoric Architecture. The 
structures erected before the begin- 
ning of history have little architec- 
tural value. Some of the oldest are 
monoliths (Greek #zovos, single, and 
Lithos, stone), or single upright stones 
and triliths (Greek ¢vezs, three, and 
lithos), two single stones set up with 
a third one laid across the tops. 
Sometimes many single stones were 
set up in a great circle, as at Ave- 
bury in England, and sometimes 
triliths were thus placed, as at 
Stonehenge. A dolmen (Fig. 1) isa 
kind of rude stone table, formed of 
a large flat stone supported by up- 


right ones. Many of these are found 
in Great Britain, France, Algeria, 
and India. Other forms of prehistoric 
architecture were stone huts made 
pointed like a beehive, stone towers, 
and burial places. 

Egyptian Architecture. The build- 
ings of Egypt are among the ear- 
liest in history. One of the first 
and greatest works in the world is 
the Great Pyramid of Ghizeh, built 
about 4000 B. C., which is said to 
have taken the labor of 100,000 men 
for twenty years. It covers nearly 
thirteen acres and is 486 feet high, 
or a little less than the Washington 
Monument, and fifty feet higher than 
St. Peter’s in Rome. It cost about 


Fig. 2.—Section of Great Hall at Karnak. 


$42,500,000, Herodotus says it was 
built by a king named Cheops as 
a tomb for himself; near it his suc- 
cessor, called Chefren by Herodo- 
tus, built a second pyramid a little 
smaller, and a third king, Mycerinus, 
built a third, still smaller. Besides 
these, there are in Egypt nearly a 
hundred other pyramids, great and 
small. Near the pyramids of Ghizeh 
is the great Sphinx, with the body of 
a lion and the head of aman. It is 
100 feet high and 146 feet long, and 
the head is said to be as large as 
40,000 common heads. 
The Labyrinth, an immense build- 
ing near Lake Meeris, contained 


1500 roorns below ground and 1500; row, 


above, besides great halls, courts, 
and gardens. The roofs were all 
of stone, and the walls were covered ! 
with sculptures. Herodotus says it 
was meant for palaces for the twelve 
kings. The temple at Karnak was 
probably the grandest building for 
worship ever constructed, being 1200 
feet long and 360 feet wide, thus 
covering nearly twice the space oc- 
cupied by St. Peter’s at Rome, the 
largest of modern churches. The 
great hall, 340 feet long by 170 wide, 
*5 still the most wonderful apartment 
known. It has fourteen rows of col- 
umns, nine in each row; with two 
rows of large columns, six in each 
holding up the central parts, 
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where the light was admitted. The] but in the third century before Christ 
picture (Fig. 2) shows a section of}a king named Asoka changed the 


part of this hall, each inch of which 
represents fifty feet of the original. 
The temple of Edfoo, above Thebes, 
though not so large as that at Kar- 
nak, is much larger than St. Paul’s 
in London. The entrances of the 
temples were generally decorated 
with gigantic statues, some of them 
more than 50 feet high, and obelisks, 
of single stones of red granite or sy- 
enite, some more than Ioo feet high. 

The Egyptians were probably the 
first to use the column, but only ina 
rude way. They knew the principle 
of the arch, for arches as old as the 
pyramids have been found ; but they 
seldom employed it in their. build- 
ings, their doors and gateways being 
covered by enormous stones. The 
dome, the cupola,and the minaret 
were unknown to them, all their 
roofs being flat. 

Hebrew Architecture. Though 
the Hebrews lived long in Egypt 
and must have known about Egyp- 
tian architecture, we have no record 
of their constructing any large build- 
ing before the days of Solomon. 
Some think the temple built by him 
(iors B. C. ) was Egyptian in style ; 
others that it was more like the 
palace of Darius at Persepolis. It 
was not very large, being only about 
110 feet long by 36 wide, and 55 feet 
high. In its front was a porch of the 
whole width of the building, 36 feet, 
but only 18 feet in depth. The entire 
building was gilded or overlaid with 
gold, and the roof was tiled with 
gold. In the time of Cyrus (568- 
529 B. C.) this temple was rebuilt, 
and the second temple also was pulled 
down by Herod, who built a new one 
of the same size as that of Solomon, 
but nearly twice as high. He made 
the porch, too, five times as long as 
the old one, or 180 feet, and of the 
same height. Herod’s temple, the 
one destroyed by Titus, 70 A. D., 
was built of white marble. 

Indian Architecture. The early 
religion of India was Brahminisr* 


religion to Buddhism. Of about a 
thousand temples in India, a tenth 
probably are Brahminical and the 
rest Buddhist. Not one of these is 
built; all are rock-hewn caves. The 
most wonderful are at Ellora, near 
Aurungabad, which extend three or 
four miles underground. The roofs 
are solid rock, supported by pillars 
carved out of the rock. The Kylas 
temple at Ellora, built about 1000 
A. D. by the Jains, a sect of Brah- 
mins who tried to restore the Brah- 
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Fig. 3.—Pagoda, Tanjore. 


min religion, is a splendid structure 
270 feet deep by 150 wide, and just 
such a temple as would be built out 
of stone, but all carved out of the 
solid rock, The rock-cut Buddhist 
monasteries are even more numerous 
than the temples. The latest Hin- 
dus built temples or pagodas, the 
finest specimen of which is that at 
Tanjore. It stands ona base 83 feet 
square, and rises fourteen stories, 
each smaller than the one under it, 
nearly 200 feet. 

Assyrian Architecture. The As- 
syrian palace-temples were rectan- 
cular buildings, on artificial mounds, 
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reached by flights of stone steps. 
The rooms and halls were not large, 
compared with modern ones, the 
largest hall in the palace of Sen- 
nacherib at Nineveh being only 200 
by 45 feet. Some of them were very 
long and narrow, one being 218 feet 
long by only 25 wide, and they had 
very thick walls, the great hall of 
Nimroud, which was 32 feet wide, 
having walls 26 feet thick. Some 
think that these thick walls sup- 
ported a double row of columns with 
a flat roof, so as to give light and air 
above without letting in the sun’s 
rays. The halls were lined with 
sculptures carved in alabaster to a 
height of ten feet, with great winged 
human-headed bulls at the entrances. 


Above the sculptures the walls were of 
baked bricks and tiles, richly colored 
and glazed. The floors were of sun: 
dried bricks or of alabaster slabs. 

Assyrian architecture was wholly 
different from that of Egypt. The 
Assyrians understood the arch, the 
dome, and the minaret : and in their 
sculptures are found representations 
of Ionic and Corinthian columns, 
which were carved long before the 
time of any known Greek works. 
From this it seems probable that the 
Greeks got their ideas of these col- 
umns from Assyria. 

Persian Architecture was differ-. 
ent from both Assyrian and Egyp- 
tian, though it took some things 


from each. Like the Assyrians the 
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Fig. 4.—Assyrian Palace at Khorsabad : restored, 


Persians used the human-headed 
bull for ornamentation, and_ their 
doors and windows were similar to 
those of Egypt. Persian columns 
were an advance over the Egyptian, 
for they had richly carved bases, 
with capitals different from those of 
any other people. The remains of 


Persian architecture at Susa and 
Persepolis are striking for their 
grandeur. 


Grecian Architecture. The earli- 
est architecture in Greece was very 
rude and wholly unlike what is now 
called Grecian. About 1800 B.C. 
an Asiatic people cailed Pelasgi 
went into Greece and founded 
several states, among them Argos 
and Sicyon. They built walls and 
structures of huge masses of rock, 


roughly hewn and piled up without 
mortar. This, named Pelasgic archi- 
tecture from the people, is called 
also Cyclopean architecture, because 
it was said to have been the work 
of the Cyclops. Examples of it are 
found also in Italy and other coun- 
tries. About three hundred years 
afterward the Hellenes, also an 
Asiatic people, drove out the Pelasgi 
from almostall parts of Greece. To 
the Hellenes is due Grecian archi- 
tecture, which has never been sur- 
passed in beauty of form and pro- 
portion, and in simplicity and 
harmony of parts. The three prin- 
cipal styles of Greek architecture, 
the Doric, the Ionic, and the Corin- 
thian, got their names from their 


respective COLUMNS. Besides these, 
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the Greeks had another style in 
which the statues of women took 
the placeof columns. These figures 
were called Caryatides, or women of 
Caria, a city of Laconia, Greece, 


the Erechtheum, in the Acropolis, 
Athens. Most of the principal Greek 
buildings known were of the Doric 
order. The exceptions were the tem- 
ple on the Ilissus, the temple of Vic- 


where was a famous temple of Diana. | tory and the Erechtheum at Athens, 


Fig, 5.—Capital and Base of Persian 
Column ; Palace at Susa, 


Vitruvius says the city having sided 
with the Persians after the battle of 
Thermopyle, it was taken by the 
Greeks, who led the women away 
captive, and who erected trophies 
with the women as columns to per- 
petuate the event; but it is more 
- likely that they represented priest- 
esses of Diana. This order, called 
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the Caryatid order, the Greeks prob- 
ably got from Egypt, where both 
human and other figures were used 
as columns. There is only one 
Greek building of this order exist- 
ing, a part of the triple temole called 


the temple at Branchide, Ionia, the 
temple of Diana at Ephesus, and the 
Mausoleum at Halicarnassus, which 
were Ionic. The sole perfect ex- 
ample in Greece of the Corinthian 
order is the little building at Athens 
called the Choragic Monument of 
Lysicrates. 

While the Greeks probably bor- 
rowed the idea of the column in 
architecture from Assyria, they 
greatly improved it and added all its 
delicate details. They were the first 
to use the pediment, which crowns 


Fig. 7.—Caryatid. From the Erechtheum, 


all their temples. If they knew the 
principle of the arch, they never made 
use of it. 

Roman Architecture. Instead of 
the Doric, which the Greeks liked 
best, the Romans made the Corin- 
thian order their national style. 
They did not copy exactly from the 
Greek, but varied it in many ways, 
especially in ornamentation, though 
without destroying its beauty. They 
used this order for their temples and 
other public buildings, not only in 
Rome, but in all their colonies; and, 
while there is only one example of 
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Greek Corinthian extant, many build- 
ings of Roman Corinthian exist in 
various parts of the world. But 
whenever the Romans used the 
Doric or the Ionic order they de- 
based it, spoiling the proportions 
which the Greeks had given them. 


Fig. 8.—Corinthian Capital and Base 
from the Choragic Monument, Athens. 


Most of the grandeur and splendor 
of Roman architecture is due to their 
knowledge and use of the arch, which 
enabled them to employ infericr 
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Fig. g.—Roman Corinthian Column, 
Temple of Jupiter Stator, Rome. 


materials. The Egyptians built 
chiefly with granite, the Greeks with 
marble, the Romans with brick. 
Excepting a few of the larger build- 
ings, like the Colosseum, the Mauso- 
leum of Hadrian, and the bridges 
across the Tiber, which were of 


stone, the Roman constructions were 
of brick, only their columns being of 
stone. The Romans added the dome 
and the apse to buildings, and thus 
greatly aided the architect’s work, 
leading finally to Gothic or Pointed 
architecture. 

Gothic Architecture. Roman 
architecture was succeeded by the 
Byzantine, the Saxon, the Norman, 
the Romanesque, and other styles, 
sometimes called altogether the 
round-arched Gothic. Byzantine 
architecture, named from Byzantium, 
is marked by the great use made of the 
dome. St. Mark’s church at Venice 
and St. Sophia’s at Constantinople 
are splendid specimens of this style, 
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Fig. 10.—Old Gothic. 


out of which grew the Russian and 
the Saracen and Moorish styles. The 
Saracen arch, which was higher than 
it was wide, is thought by some to 
have been the origin of the pointed 
arch, which was not used in Europe 
until after the first Crusade. The 
peculiarities of the Moorish style, used 
by the Moors in Spain, were the horse- 
shoe arch, and ARABESQUE ornamen- 
tation. Saxon, Norman, and Roman- 
esque architecture are all marked by 
the use of the round or semicircular 
Roman arch. But this round-arched 
or Old Gothic style differed some- 
what in different countries, each 
people changing it to suit its wants. 
Out of it finally grew, in the twelfth 
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century, the Pointed Gothic, in which 
the principal feature is the pointed 
arch. 

Pointed Architecture. This style, 
called also Pointed Gothic and Chris- 
tian Architecture, is generally divided 
into three periods: the first, dating 
from the latter part of the twelfth cen- 
tury ; the second, from the beginning 
of the fourteenth century; and the 
third, from the end of the fourteenth 
to the sixteenth century. Like the old 
Gothic style, it grew up with varia- 
tions in different Christian countries 
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Fig. 11.—Early English. 


which cannot be told about in so 
brief an article. In England the 
first period, commonly called Early 
English or Lancet, which succeeded 
the Norman, is marked by pointed 
or lancet arches and long narrow 
windows without mullions or divi- 
sions. The second period, called 
also the Decorated style, has large 
windows with pointed arches divided 
by mullions, and with numerous and 
florid ornaments. In the third period, 
sometimes called Florid Gothic and 
sometimes the Perpendicular Style, 
the mullions of the windows and the 


ornamental panellings run in perpen- 
dicular lines, making them look more 
straight than curved. This period 
is marked also by many rich orna- 
ments, and by the splendid fan-like 
tracery in vaults and ceilings. 


Fig, 12.—Decorated Style. East Window, 
Carlisle Cathedral. 


The Renaissance. After the mid- 
dle of the sixteenth century Pointed 
architecture went out of use, and a 
new style grew up out of a revival 
of the classic styles, called variously 
the Renaissance (Revival) and in 


| Italy the Cinque-Cento (Fifteenth 


Century), because in that century 
the Revivers or Cinquecentists, in- 
stead of copying the remains of 


Fig. 13.—Perpendicular Style. 
in Winchester Cathedral. 


Window 


Grecian art, took for their models 
the laws laid down by Vitruvius, and 
so made what they called the Five 
Orders of architecture, adding to the 
Doric, Ionic, and Corinthian styles 
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of the ancients another mentioned 
by Vitruvius—the Tuscan, a kind of 
Doric with a base—and a fifth, the 
Composite, a mixture made by them- 
selves of the lonic and Corinthian. 
The finest specimen of Renaissance 
architecture is St. Peter’s at Rome. 

The word architecture is from the 
Latin architectura, Greek archittek- 
tonza, from archz, chief, and ZekZon, 
worker or builder. 

ARMY. A trained body of armed 
men kept by a state for the purposes 
of war. Of ancient armies, the first 
of which we have a good account is 
that of Egypt. Egyptian soldiers, 
who formed a caste, or class, apart 
from the people, were settled in 
military colonies in the part of the 


country most open to attack by 
Asiatic nations. The chief strength 
of the army was in its infantry or 
foot soldiers, and especially in its 
archers; but there were also com- 
panies of spearmen, swordsmen, 
clubmen and slingers, All. these 
were on foot, for the Egyptians had 
no cavalry or horse soldiers until 
they learned about them from Asiatic 
nations. Their first use of horses 
was in war chariots, each of which 
carried two men, one to drive and 
the other to use the bow. 

Assyrian Army. In the Assyrian 
army the infantry was much like the 
Egyptian, the chief weapons being the 
spear, bow, sword and dagger. They 
had also companies of slingers, and 


Egyptian Soldiers of Various Arms. 


others armed with non - mounted 
clubs. Their bowmen fought chiefly 
in war chariots, the driver of which 
had to protect the archer with a shield; 
but sometimes archers were placed 
in the first rank of infantry, each one 
protected by a shield-bearer. Some- 
times too they formed the rear rank 
of infantry, in which case the front 
rank, armed with spears, knelt to let 
them shoot over their heads. 
Cavalry appears first in the Assyrian 
armies, but only as light armed 
horsemen to follow a beaten army in 
swarms, and not to attack as a 
trained body. 

The Babylonian armies and those 
of neighboring nations were much 
like those of the Assyrians. 


When an Assyrian king went to 
war he was accompanied by his 
wives and other women, his children, 
and a great train of servants. All 
his noblés too were similarly attended. 
Their tents and their furnishings 
were of the most splendid and costly 
materials. Couches and tables with 
their furniture were of gold and 
silver and the hangings of their tents 
of silk adorned with precious stones. 
Following them were numerous 
grooms, servants, and sutlers, with 
camels and asses for their carriage, 
and great droves of cattle, sheep, and 
goats intended for food. These 
camp followers not only impeded the 
movements of the army by adding to 


its bulk, but carried ruin and deso- 
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lation to countries through which it 
passed. Lord Byron tells of the 
movement of such a great army in 
his well known poem : 


Assyrian Warriors in Chariot. © 


“The Assyrian came down like a 
wolf on the fold 

And his cohorts were gleaming in 
purple and gold.” 


Persian Army: The Persians 
being a nation of horsemen, their 
armies were formed largely of 
cavalry, but they were still light 
horsemen armed with javelins, bows, 
and swords, and were chiefly used as 
scouts, in attacking the flanks of 
infantry, or in chasing a defeated 
army. But in later times they had 
heavy cavalry, with: horses clad in 
armor. The Persian army was made 
up of bodies of men from different 
nations each armed with the weapons 
of his country. War chariots, with 
scythes projecting from the axles, 
were used last by the Persians. 

Persian armies were the largest in 
ancient history. Xerxes is said to 
have led two million men against 
Greece, and the armies oi Darius 
that opposed Alexander were ten 
times as numerous as those of the 
Macedonians. The Persians, who 
succeeded the Assyrians in the 
dominion of Asia, imitated their 
luxuriousness. The march of a 
Persian Army, as described by an 
ancient writer, was a magnificent 
sight. It was preceded by priests in 
splendid robes chaunting sacred 
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hymns around a silver altar on which 
was borne the sacred fire. Next - 
marched three hundred and sixty- 
five youths, representing the days of 
the year, dressed in purple garments. 
These were followed by the chariot 
of the sun drawn by milk-white 
horses led by grooms in white robes 
and carrying golden wands. Next 
came chariots embossed with gold 
and silver,and the cavalry of twelve 
nations in their national costumes 
and carrying -their peculiar arms, 
Following these came the Immortals, 
ten thousand in number, adorned 
with golden chains, wearing robes 
embroidered with gold, with long- 
sleaved tunics glittering with precious 
stones. Next marched fifteen thou- 
sand nobles, who had the honorable 
title of relations of the king, clad in 
magnificent garments, and afterthem 
the Doryphori (Greek, spear-bearers), 
a great body of chosen spearmen 
guarding the chariot of the king, 
who sat high on his throne in robes 
gleaming with jewels and with the 
royal mitre on his head. Beside his 
chariot walked two hundred of his 
most noble relations, and behind it 
followed ten thousand spearmen, the 
staffs of whose spears were of silver 
and the heads of gold. After these 
came forty led horses for the king’s 
use, and thirty thousand footmen. 
A short distance behind followed the 
mother and wife of the king in 
chariots, then the ladies and hand- 
maidens of the court on horseback, 
and after them cars filled with the 
royal children, nurses, tutors, and 
eunuchs. Behind these came hun- 
dreds of mules and camels bearing 
the royal treasury guarded by 
archers, and great companies of 
servants, cooks, and attendants of 
all kinds, with droves of cattle and 
sheep for slaughter, and long trains 
of wagons, all guarded by thousands 
of light-armed horsemen and many 
war chariots. 

The illustration of the battle of 
Issus, when Alexander the Great 
overthrew the Persians under King 
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Darius, shows Alexander charging, 
bare-headed, and piercing with his 
lance one of the Persian leaders, 
while Darius in his chariot is raising 
his right hand as if in alarm and 
despair. This picture, from a 


mosaic found in the house of the 


Faun at Pompeii, now in the Naples 
Museum, is supposed to be a copy 
of a famous painting by Helena, 
daughter of Timon the Egyptian, 
which was placed in the Temple of 
Peace at Rome in the time of 
Vespasian. 


The Battle of Issus. 


Greece. The Greeks were 
among the first of the nations of 
antiquity to have well-trained armies. 
Every youth of eighteen years was 
obliged to do military duty for two 
years and was liable to be called 
on to serve until his sixtieth year. 
Foot soldiers were in two classes, 


hoplites or heavy men-at arms, so]. 


named from Aop/on, the large heavy 
shield they carried, and pe/faszes or 
light armed troops, named from 
_ pelte, their small round leather 
shield. The Greeks too were the 
first to make a system of military 
tactics—that is to drill soldiers to 
act together asone body. This was 
especially true of their infantry, 
which were trained to act in a mass 
called a phalanx, a strong body of 
_hoplites sometimes 10 to 25 men 
deep. When-such a mass charged, 
its front protected by shields and 
with long spears levelled, few bodies 
of troops could withstand it, and 
when it stood on the defensive its 
ranks were almost impenetrable. 
The Athenian phalanx was best in 


attack, for its men were taught to 
charge on the run; but the Spartan 
was superior in defence, as its men 
stood closer together. The phalanx 


Greek Soldiers. 
was strengthened by bodies of 


cavalry, 500 to 1000 strong, com- 
posed of the richest cilizens, who 
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formed a standing army in time of 
peace, and served in war generally 
on the wings of the army. The 
cavalry acted too as scouts and in 
forays; in case of victory they pur- 
sued the enemy. and in defeat 
guarded the rear. The Greeks had 
also light troops armed with javelins, 
as well as slingers and archers, the 
latter sometimes mounted. Their 
system enabled them to withstand 
and finally to conquer the unorgan- 
ized hordes of the Persians, who at 
first threatened to overwhelm them 
by numbers. 

After the Persian wars the Greeks 
became so noted as soldiers that 
their services were sought by other 
nations, and bodies of them were 
hired by foreign kings as mercen- 
aries, that is soldiers who fought for 
pay. (Latin merces, wages). The 

ings of Egypt had a corps of Greek 
troops, and even the Persians sought 
to strengthen their armies by the 
addition of Greek soldiers. The “Ten 
Thousand,” who made the famous 
retreat under Xenophon, were a body 
of such mercenaries. 

When Philip of Macedon con- 
quered Greece he had an army of 
30,000 infantry and 3,000 cavalry. 
The main body was a strong phalanx 
armed with the sarzssa or Mace- 
donian pike, a spear 24 feet long. 
When ievelled, the points of the 
spears of the six front ranks 
projected beyond the front rank. 
The depth of Philip’s phalanx varied 
from 8 to 24 men. Alexander the 
Great perfected the organization of 
the phalanx, making its files 16 men 
deep. Each file of 16 men (ochos) 
was commanded by a Jochagos, who 
stood in the front rank; and 16 of 
such files formed a syntagma, 16 
men in front and 16 deep, or a com- 
pany of 256 men. On the road the 
syntagma marched 16 in front. In 
line of battle four syntagmas were 
drawn up together, forming a solid 
body of 1024 men in front by 16 
deep, or 16,384 men in all. 

The phalanx with its solid ranks 


and long spears was irresistible on 
level ground, and Alexander found 
it easy, with a smaller force thus 
drilled to act together, to break up 
the unorganized armies of the Per- 
sians. Alexander had also peltastes 
or light-armed troops, formed in 
half phalanxes of about 8000 men 
each; heavy cavalry armed with long 
swords and pikes and both men 
and horses protected by armor; 
light cavalry without armor; and 
mounted archers who acted as scouts 
and did outpost duty. 

The Greeks first encountered 
elephants in Alexander’s campaigns 
and the successors of Alexander 
made some use of them in their 
armies, but they soon gave them up 
because, when frightened by fire, the 
animals became unmanageable and 
were more dangerous to their own 
troops than to the enemy. But they 
were still used when Perdiccas, 
Alexander’s most trusted general, 
marched against Ptolemy in Egypt 
after Alexander’s death. In the 
picture an elephant is carrying a 
turret filled with soldiers. 

The Carthaginians made great 
use of war elephants, of which they 
took many into Sicily and into Spain. 
Hannibal is said to have had more 
than thirty with him when he crossed 
the Alps, and his early victories over 
the [Romans were largely due to 
elephants before which the Roman 
horse would not stand. But in time 
the Romans learned to fight them 
with a sword in one hand and a fire- 
brand in the other (see ELEPHANT. 

The later Greek armies were 
formed partly on the Macedonian 
system, in which the phalanx was 
the principal force, and partly on the 
Roman system founded on the 
legion. 

Rome. The Roman army had 
the best system of infantry tactics 
known previous to the invention of 
gunpowder. The system of the 
phalanx was faulty in one respect: 
it wanted flexibility. While almost 
invincible on ‘evel ground, ina rough 
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country where it could not keep | 
order it was easily broken up. When 
it had to meet the Roman legion, 
formed of smaller bodies able to turn | 
obstacles without breaking line and 
arranged in lines supporting each 
other, it was doomed to defeat. 
Every Roman citizen between the 
ages of seventeen and fifty was liable 
‘to military duty, but generally only 
young men wereselected. The drill 
of the soldier was very severe. 


Besides the drill in the use of arms and 


the various military movements, the 
recruit was practised in running, 
jumping, vaulting, climbing, and 
swimming, the last at first naked and 
then infull armament. Soldiers were 
also trained to make long marches 
at the rate of four miles an hour, 
each carrying 35 to 60 pounds, 

The Roman legion was composed 
originally of 4,500 men, made up of 
1,200 hastatz, 1200 principes, 600° 
triarit, 1200 velztes, and 300 horse- 
men (knights). The velites or light 


Perdiccas on the March to Egypt. 


infantry and the horsemen were 
placed on the wings of the legion 
proper, which was drawn up in three 
lines. ‘The hastati (Latin Zaséa, 
spear) formed the first line; the 
principes (Latin prznceps, chief or 
most eminent) the second line; and 
the triarii (Latin ¢ves, three) the third 
line. The first two lines were 
originally armed with the hasta or 
spear, and the triarii with the pilum 
or heavy javelin, but finally all three 
lines were armed alike with the 


pilum (see ARMS AND ARMOR.) _ 
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The hastati, principes, and triarii 
were each divided into ten companies 
called maniples (Latin manzpulus, 
bundle, because the standard was 
originally a small bundle of hay), 
each commanded bya centurion, with 
a second centurion for a lieutenant. 
In Jater times the distinction between 
the three ranks disappeared, and the 
thirty maniples of the legjon were 
divided into ten cohorts, formed in 
two lines of five cohorts each, At 
the same time the strength of the 
cohort was raised to 600 men, making 
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the legion of ten cohorts contain 
6000 men. The legion was at first 
commanded by six military tribunes 
(from ¢rzbus, chief of a tribe) each 
of whom held command for two 
months, but later an officer called 
legatus, legate, lieutenant, or deputy, 
because he acted as deputy for the 
general in command of the army, 
was put in permanent command of 
each legion. The arms of the 
legionaries always remained the 
same, the pilum and short sword, 
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Roman Legionaries on the March. 
\ 

and the oblong curved shield. Be- 
sides these the Roman _ soldier 
carried his personal baggage, weigh- 
ing 35 to 60 pounds. The camp 
utensils of the army were carried on 
horses and mules, of which about 
500 were required by each legion. 
The Roman army was made up 
originally only of Italians who were 
Roman citizens. Under the empire 
recruits were drawn from the pro- 
vinces, but as each enlisted soldier 
received the citizenship, the legions 
were still made up of Roman citizens, 
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The officers, however, were chosen 
from Italians. 

After the battle of Actium, Augus- 
tus, who conquered in the naval 
battle, found himself master of two 
armies, hisown and Anthony’s which 
had taken no part in the conflict. 
The legions in each were numbered 
I, II, Ill, etc., and Augustus, instead 
of renumbering them, decided that 
they should retain their numbers, 
adding to each a distinctive name, 
as Legio III. Augusta, Legio III. 
Cyrenaica, Legio III. Gallica, ete. 
This custom was retained even when 
new legions were raised. The 
standard of a legion was a silver 
eagle borne on a staff, and each 
cohort had its own colors. The 
legions were stationed in different 
parts of the empire and were gener- 
ally quartered in permanent camps 
(castra statzva). 

Besides the legionaries the Roman 
army contained also the Praetorian 
Guard and various foreign auxiliaries, 
as Cretan archers, Balearic slingers, 
and Gallic, German, Spanish, and 
Numidian horsemen. The Praetor- 
iam Guard (?raetortum), or im- 
perial body-guard, organized _ by 
Augustus B, C. 2,:was made up 
entirely of Italians, and had special 
privileges and higher pay than the 
legionaries. It consisted of nine 
cohorts of 1000 men each, divided 
into companies of 100, each under a 
centurion. Three cohorts were at 
first stationed at Rome and the 
remainder at various imperial resi- 
dences in Italy. Tiberius collected 
them all in one barrack at Rome. 

While the personality of the legions 
was confined to Roman citizens, the 
Roman army did not lose its 
strength, but when the empire ex- 
tended over foreign countries far from 
home, liberated slaves, natives of the 
provinces, and even barbarians were 
admitted into the legions. The 
legions thus lost their former high 
standard, the officers alone maintain- 
ing their Roman character, The 
toilsome and careful drill which had 
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made the old legions the conquerors 
of the world was neglected, the 
heavy breastplate and pilum dis- 
carded for lighter arms and armor, 
camp-followers and luxuries became 
a necessity to the armies, and bag- 
gage trains became almost as large 
as those that used to attend the 
armies of Persia. As luxury in- 
creased, strength and_ efficiency 
decreased, and in time the legions 
of Rome went down before the 
barbarian conquerors, and with them 
fell the empire. 

Middle Ages Armies. The armies 
of the Middle Ages were no im- 
provement on discipline over those 
of ancient times. The infantry was 


Fighting Men of 


Modern Armies. The invention 
of gunpowder made a great change 
in the methods of fighting and the 
formation of armies. In ancient 
times battles were decided by hand 
to hand fighting with the sword and 
spear, but the musket, rifle, and 
artillery have made it possible to 
win victories when the combatants 
are widely separated from each other. 
But the change was of slow growth; 
it took long to perfect the musket 
through the changes of matchlock, 
wheelock, flintlock, percussion lock, 
and breech-loader (See RIFLE), and 
even in the seventeenth century in- 
fantry regiments were made up o 
part musketeers and part pikemen. 

The modern army is composed of 
infantry, cavalry, and artillery. In- 


the Midd 


made. up chiefly of pikemen who 
were little more than an armed 
rabble into whose ranks knights 
clad in armor thought it only sport 
to ride and lay about them with their 
great swords. On the continent of 
Europe part of the infantry was 
armed with the crossbow, while in 
England the longbow became the 
national weapon of the peasantry, 
and was made so effective as to- 
secure victory over the French at 
Crecy, Poitiers, and Agincourt. But 
cavalry was the chief arm of the 
Middle Ages, and out of the bodies 
of armored knights that charged in 
regular formation grew the cavalry 
service of modern times. 
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fantry is made up of companies, bat- 
talions, regiments, brigades, divi- 
sions, and corps. A company gener 
ally consists of sixty to one hundred 
men,commanded by'a captain. Under 
him are a first and second lieutenant 
(French /zez, place, and Zenant, hold- 
ing), so called because they are 
fitted to take the captain’s place in 
case of absence or accident. These 
three are called commissioned 
officers, because they serve under a 
commission or written power from 
the government. Under these are 
non-commissioned or warrant offic- 
ers, serving without a commission, 


{| usually appointed by the commander 


of the regiment, The principal of 
these are sergeants, who form 
the company and preserve order in 
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the ranks, and corporals, among 
whose duties are the setting and 
relieving of sentinels, In former 
times another commissiomed officer, 
called an ensign, had charge of the 
ensign or colors of the regiment, but 
now that duty is performed by one 
of the sergeants called the color 
sergeant. 

A battalion is a body usually 
smaller than a regiment, made up 
generally of several companies, but 
varying in the armies of different 
nations. In an army drawn up for 
battle the battalion is the tactical 
unit, that is—it is the body that acts 
together, and must not be too large 
to be commanded by the veice and 
eye ofits chief. There usually are two 
battalions in a regiment; but in 
Russia there are four and in Germany 
three. In war the battalions of a 
regiment are often separated. 

A regiment is composed generally 
of 1000 to 1200 men, made up of ten 
or twelve companies. Its officers 
are a Colonel (French, originally 
coronel, from the Latin corona, 
crown); a Lieutenant-Colonel, who 
commands in the absence of the 
Colonel, and a Major (Latin, greater, 
from magnus, great). These three 
officers, who in an infantry regiment 
are mounted, are generally called 
field officers, to distinguish them from 
general officers. The Adjutant 
(Latin, adjutans, assisting) is an 
officer who assists the Major in the 
details of regimental and garrison 
duty. 

With the regiment the formation 
of the army in time of peaee gener- 
ally ends; but in war time battalions 
or regiments are joined to form 
brigades. <A brigade (French, from 
Italian érzgata, troop), is usually 
made up of six to eight battalions 
of infantry, and is commanded by a 
general officer called Brigadier 
General (French gezera/, sometimes 
shortened into Brigadier. In time of 
war several brigades are joined to 
make a division, usually commanded 


four divisions are sometimes united 
to form a corps (French, from Latin 
corpus, body). In the French army 
a corps is usually commanded by a 
Marshal, in other armies by a 
General, Lieutenant General or Major 
General. In the British army the 
highest officer is Field-Marshal. 

Cavalry is usually divided into 
squadrons and regiments, each of 
the latter numbering from 600 to 
1600 men. Artillery is formed in 
batteries, usually of four to six 
guns each. In most armies a divi- 
sion is made up of al! three arms of 
service, generally of two brigades of 
infantry, four to six squadrons of 
cavalry, and one to three batteries of 
artillery. A corps always has its 
own cavalry and artillery, even when 
the divisions of which it is formed 
have none. 

To aid the commander of an 
army, division, or corps in his duties, 
there is a separate body of officers 
called staff officers or the staff, whose 
duties are to help make plans of 
operations, to arrange the details of 
a campaign, to map out the ground 
on which the army is to move, etc. 
These officers are selected from the 
best men, who have been carefully 
trained in the highest military 
schools. The principal staff officer 
is generally called Adjutant General. 
He has charge of all matters pertain- 
ing to instruction, discipline, forma- 
tion and equipment, and through 
him pass all reports from under 
officers to the commander in chief. 

Another staff officer is the Quarter- 
master General, who has general 
charge of the marches, cantonments, 
and encampments. Still other offic- 
ers are those in charge of the com- 
misariat, or the duty of providing 
provisions, clothing, tents, trans- 
ports, etc., of which the Commisary 
General is chief. Besides there are 
the paymaster, the chief of the 
medical department, the judge advo- 
cate or director of military justice, 
and many aides and orderlies to 


by a Major General. ‘Two, three, or | carry orders and despatches. 
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To keep up a great army requires 
a vast expenditure of money, not 
only to provide for the men com- 
posing the force, but for the main- 
tenance of military schools and 
training stations, barracks, hospitals, 
recruiting stations, foundries and 
manufactories of arms and ammun- 
ition, fortresses and their equipment, 
and the numerous officers and other 
officials needed to keep them in 
efficient order. 

Modern armies often excel in 
numbers even the great force that 
Xerxes led against Greece. Napo- 
leon’s grand army in 1812 numbered 
nearly a million, but they were not all 
in one body: 200,000 were in Spain, 
200,000 in France. Italy and Ger- 
many, and 450,000 went to Russia. 
In the war of 1870 the Germans had 
nearly as many men in the field. In 
our civil war we had more than two 
million men under arms, but they 
were divided into several armies. 
At the close of the war the army 
numbered about 1,100,000 men. 

Great standing armies, that is 
armies in readiness for war, are now 
kept up by the principal nations of 
Europe and in Asia by Japan. The 
military strength of the great powers 
of the world, is shown in the follow- 
ing table, made before the war of 
1814, which has shown that even 
these large armaments are too small. 


Peace War 
Strength Strength 

RSS A sooo 2 << 1,500,000 5,500,000 
Germany --.--- 870,000 5,400,000 
Prance .=-..-- 780,000 5,300,000 
AUStria ..-.--- 435,000 3,600,000 
italyser == 252-= 305,000 3,350,000 
Gr, Britain --- 260,000 1,850,000 
peso ee 235 250,000 1,400,000 

pkey s--2= 250,000) 700;000 
Rumania ..--- 100,000 580,000 
Sweden -.--.-- 85,000 600,000 
Bulgaria..-.-.- 65,000 450,000 
DOAN -<sccee= 140,000 1,190,000 
Menuiae. == o2= s 50,000 500,000 
Netherlands -- 50,000 200,000 
Belgium ------ 45,000 350,000 
Switzerland... 140.000 = 275,000 
Hortival:....- 30,000 


Greece ....--- 25,000 


150,000 | tiful 


ARROWROOT, aSTARCH used as 
food, made from the roots and grain 
of several plants. The best arrow- 
root is got from the roots of a plant 
largely cultivated in the West India 
Islands and Central America. The 
roots, whtch are about a foot long 
and as large as a man’s finger, are 
carefully peeled and beaten or 
ground to a pulp, and then washed 
in water, which takes out the starch; 
this settles, and after another wash- 
ing is dried in the sun. Arrowroot 
is made also in the East Indies, but 
that prepared in Bermuda and 
Jamaica is the best. Arrowroot 
which we buy in stores is often 
mixed with starch made from pota- 
toes, wheat, or rice, and with sago 
flour. Florida arrowroot is made 
from the tubers or roots of the 
coontie root, which grows wild in the 
southern part of the State. The 
tubers, which dre sometimes a foot 
long and three inches thick, are 
rough and dark on the outside, but 
white inside, and contain a great 
deal of starch. It has an acid, 
poisonous part, which has to be 
washed out before it is fit for use. 

Arrowroot is supposed to have 
got its name from the use of its 
roots by the Indfans to cure wounds 
made by poisoned arrows. 

ARSENIG, one of the ELEMENTS. 
When pure, arsenic is shining, steel- 
gray, hard, and brittle. The white 
powder commonly called arsenic is 
an oxide or rust. It is made chiefly 
in Silesia, in Germany, by heating 
an ore called arsenical pyrites. The. 
fumes of vapors which rise from it 
pass into a cold chamber, where 
they are changed into the form of 
a white powder. 

Arsenic is a deadly poison, and 
when taken into the stomach causes 
burning pain, vomiting, and cramps. 
The workmen who make it are very 


unhealthy. It is used to some €X- 
tent in making flint GLASS, SHOT, 
When 


and in other manufactures. 


260,000 | mixed with copper it makes a beau- 


green, used in coloring paper 
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hangings, but these are very un- 
healthful, and ought not to be put 
upon walls, 

The word arsenic is from the 
Greek arsentkon, which is made 
from arsen, strong. The name is 
given to it because it is a strong 
oison. 

ARTICHOKE, a plant somewhat 
like a thistle, part of which is used 
for food. It is supposed to have 
first come from the, countries around 
the Mediterranean, but it was known 
in England as early as the middle of 
the sixteenth century. The unripe 
flower-heads are boiled, and the 
fleshy lower parts of the scales or 
leaves eaten, dipped in olive oil or 
butter with a little salt and pepper. 
Most writers on botany now think 
that the artichoke has been formed 
by cultivation from a wild plant 
called the cardoon. It was not 
known to the Egyptians, Greeks, or 
Romans. 

The Jerusalem Artichoke is a 
kind of sunflower, with a root like 
a potato. It came first from the 
northeast parts of America, but was 
known in England about the begin- 
ning of the seventeenth: century. 
The root, the part eaten, is cooked 
like the potato, or eaten raw cut up 
with vinegar and salt. 

The word artichoke is made from 
the Armenian words ardz schaukz, 
meaning earth-thorn. The Jeru- 
salem artichoke gets its name from 
gzrasole, the Italian name of sun- 
flower, which has been thus changed 
in turning it into English. 

ASAFCETIDA, a kind of gum with 
avery strong smell anda bitter taste, 
the dried juice of a plant which 
grows in Persia and India. The 
plant, which is six or seven feet high, 
has a thick fleshy root that yields a 
milky juice when cut. This, when 
dried in the sun, becomes the drug 
asafcetida, The gum varies in color 
from red to pink and white. It is 
used in medicine in cases of: colic, 
wind in the stomach, asthma, etc., 


In some parts of the East asafcetida | 


is used to season curries and other 
food. 

The word asafoetida is made up 
from the new Latin asa, a gum, and 
the Latin fetzdus, fetid or stinking. 

ASBESTUS, a mineral formed of 
"fine fibres or threads, that may be 
spun and woven, like cotton or flaxe 
into cloth that will not burn in any 
common flame. It is made up chiefly 
of silica, magnesia, alumina, oxide 
of iron, and water. The asbestus of 
commerce is brought mostly from 
Italy and Canada, though it is found 
also in Switzerland, Scotland, and 
in Oregon and other places in the 
United States. In ancient times 
bodies to be burned on the funeral 
pyre were wrapped in asbestus cloth, 
so that the ashes of the dead might 
be kept separate from the wood 
ashes. Charlemagne is said to have 
had an asbestus table-cloth, and to 
have amused his guests by throwing 
it into the fire, after using, and ina 
short time drawing it out cleansed 
and uninjured. In many theatres 
the stage curtains and draperies 
are made of asbestus, so as to be fire- 
proof; and in Paris the firemen wear 
suits of asbestus cloth. Asbestus 
cloth is used also for covering roofs, 
floors, and partitions and for the lin- 
ings of safes, and asbestus paint, ce- 
ment, and_wall-paper aid in making 
buildings fire-proof, Made into felt 
asbestus is used for packing joints in 
machinery to keep steam from es- 
caping, and for covering steampipes 
to save the loss of heat. Firemen 
and stokers use asbestus gloves, and 
fire escapes and ropes are made of it. 

Asbestus is from the Greek asbes- 
tos, which means endless. In Can- 
ada the French miners called it pzerre 
a coton, cotton stone ; the Germans 
call it Stecnflacks, stone flax; and 
the Italians call it amzanto, meaning 
that which is undefiled. 

ASH, a forest tree common in 
Europe and North America. ‘There 
are about fifty kinds of it. The most 
important ones in the United States 
are the white ash, the black ash, the 
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red ash, the blue ash, and the swamp 
ash. The white ash has the best 
wood ; it is very hard, tough, springy, 
and straight-grained, and is much 
valued by wheelwrights, carriage- 
makers, ship-builders, joiners, and 
turners. Ploughs and other farming 
tools are made of it, and it is the best 
wood for heavy oars, and one of 
the best for bows. The tree bearing 
a red berry, which is called the 
mountain ash in the northern United 
States, is not a real ash, but belongs 
to another family of trees. The 
manna of commerce, used as a medi- 
cine, is a sugar from the sap of a 
kind of ash tree growing in southern 
Europe. It is collected principally 
-in Sicily. 

The word ash is from the Anglo- 
Saxon asc. 

ASHES. When a tree grows it 
takes up from the earth, by means 
of its roots, certain minerals called 
SALTS. These salts, which all plants 
need as much as they do air, become 
a part of the wood of the tree. 
When a stick of wood is burned, the 
most of it is turned into gas and 
goes off into the air. All that is left 
is the ashes, which cannot . burn, 
they being only the salts which the 
tree took up from the earth when 
growing. If the ashes be spread 
over the ground, the salts will go 
back into the earth again, and this is 
the reason why wood-ashes make 
good manure for land; the salts 
Which have been taken from it by 
growing plants are given back to it 
in the ashes, and help other trees 
and plants to grow. Some kinds of 
wood give more ashes when burned 
than others. Willow wood gives 
more than twice as much as oak, 
and about one-fourth more than 
elm. The bark of all trees makes 
more ashes than the solid wood. 
The salts found in the ashes are val- 
uable and are much used in the arts. 
The most used is POTASH, with 
‘which soap is made. Ashes are 


also used in bleaching, dyeing, and | g 


glass-making; and they are some- 


times mixed with MORTAR. When 
mixed with salt, ashes make a very 
hard cement. The ashes thrown out 
of volcanoes are not real ashes; they 
are only dust and powdered stone. 

The word ashes comes from the 
Anglo-Saxon asca. ¥ 

ASPARAGUS, a plant grown in 
gardens for the sake of its tender 
juicy shoots, which are cooked and 
eaten. There was no asparagus in 
America before it was settled by 
Europeans. It grows wild in West- 
ern Asia and in Europe, but was 
early cultivated in gardens by the 
Greeks and Romans, who made 
great use of it for the table. It was 
not eaten in England until about the 
time of Charles I. Asparagus is not 
worth much for food, but is easily 
digested. 

The word asparagus is from the 
Greek asparages. 

ASPHALT, or ASPHALTUM, a 
kind of mineral pitch or solid BITU- 
MEN. When pure it is something 
like resin, both in color and hard- 
ness, but it is usually black or very 
dark brown. Asphalt is much used 
for making street pavements. It is 
melted in boilers, mixed with sand 
and gravel, and spread evenly with 
heavy rollers, and when cool malses a 
hard, solid pavement. Large quan- 
tities are used also in making floors. 
for warehouses, cellars, etc., as a 
cement for sea-walls, dams, and 
other work under water, for roofing 
houses, for coating piles, the bottoms 
of telegraph poles and fence posts, 


and for painting iron-work,. 
kind of black varnish is made 
from the best asphaltum, which is 


used to enamel the leather called 
“ patent leather.” Artificial asphal- 
tum is made from the coal tar of 
Until lately most of the 
asphaltum used came from the 
island of Trinidad, France, and 
Switzerland, but since 1888 great 
deposits have been opened in Cali- 
fornia and Utah. The kind called 
“sonite (from its discoverer, S. H 
Gilson, of Salt Lake:City), or uintite, 


ga s-works. 
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from the Uintah mountains, near 
which it is found, is the purest known. 

The word asphalt is from the 
Greek asphaltos, bitumen. 

ASS. This animal was first found 
in Asia, and it still runs wild in the 
mountains of Persia and Armenia. 
In ancient times the Persian kings 
used to hunt asses, and their flesh 
was thought to be excellent for food. 
The best asses are still brought from 
the East, or from Spain, where they 
are raised with great care. The ass 
is smaller than the horse, and has a 
rough shaggy coat of hair, and very 
large ears. It is sure-footed, eats 
coarse food, and will safely carry 
loads over stony mountainous  re- 
gions where the horse cannot go. 
The ass does not neigh like the 
horse, but brays like the mule. The 
skin of the ass is very tough, and is 
used for covering drum-heads, mak- 
ing pocket-books, etc. A kind of 
grained LEATHER, called shagreen, 
is made from it in Astrakhan, a Rus- 
sian city. 

Theass is a MAMMALOf the order 
ungulata, or animals with hoofs, 
and of the horse family. 

The word ass is from the Latin 
asinus. 

AUCTION, a public sale of prop- 
erty to the person who offers the 
highest price. The salesman is 
called the auctioneer. The people 
who go to the auction make bids, 
or offers, one after another, for the 
property, which is given to the one 
who bids the most money. Sales 
by auction were first made by the 
Romans, who sold the spoils taken 
in war in thisway. They first called 
such a sale a sale under the spear, 
because a spear was stuck up in the 
ground beside the goods; but they 
afterward called it azctzo, which 
means an increasing, because each 
one who bids increased the sum 
offered by the one who bid before 
him. Perhaps, as many spears had 
little flags on them, an auctioneer’s 
red flag may have grown out of the 
early use of the spear, 
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AUGER. There are many kinds 
of instruments for boring holes in 
wood. The Bradeawl, which is the 
simplest, is a round wire é 
with a wedge-shaped edge. 
Some awls are made three- 
cornered, and some four- 
sided and pointed. The 
last is the kind mostly used 
by those who make bird 
cages. Awls do not cut 
out any wood when they 
make a hole, but only push 
some of it aside. Awls for 
making holes in leather, 
used by harness-makers 
and shoemakers, are curved 
or bent. : 

The Gimlet bores in a 
different way. It has a 
sharp screw-point at its 
end, by which it is drawn 
into the wood, when it is 
turned round, instead of 
being pushed in like the 
awl. As it goes inits sharp : 
edge cuts a shaving from 
the wood round and round, d 
and this shaving goes up as 
the hollow of the twisted Fig. 1. 
part of the gimlet, which is Auger. 
called the pod. 

The carpenter’s gimlet is a very 
ancient instrument, though it was 
preceded by the DRILL, the inven- 
tion of which Pliny ascribes to Da- 
dalus (C. P. P.). The gimlet used 
by the Romans was almost precisely 
like that of to-day, as is shown in the 
illustration. 


Fig. 2.—Roman Gimlet. 


The gimlet was called in Latin 
terebra antzgua (ancient borer) to 
distinguish it from the auger, a later 
invention, which was called ¢eredra 
gallica (Gallic borer). 
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The Auger, like the gimlet, has a 
screw-point and a spiral or twisted 
pod, but it has also a cutting part 
called a lip, at each side of the end 
of the pod, as is shown in Fig. 1. 
These lips have sharp side edges, 
which cut the hole round, and there 
are other sharp edges on the bottom 
of the auger, called the floor-lips, 
which deepen the hole by cutting 
downward. The chips or shavings, 
pass up the hollow spiral part of the 
pod, as in the gimlet. The longer 
the twist of the pod is, the deeper 
is the hole which the auger can 
bore; for if the twist is short, 
the auger has to be taken out to 
clear the shavings or, chips soon 
after it is full. Some augers have 
lips of different shape, but the pic- 
ture shows the commonest kind. 
Augers are made to bore holes 
from one-half inch to four inches 
wide. 

The Auger Bit differs from the 
auger in having spurs instead of lips, 
as shown in picture Fig. 3, 
where the points are seen 
pointing downward, instead of 
upward as in the lips of the 
auger. The spurs have sharp 
edges and cut aring round the 
bottom of the hole, so that the 
floor-lips can cut out the chips 
more easily. Spurs are not 
usually put on augers, because 
the augur is meant to do 
coarser work than the bit, and 
~the spurs might get broken 
we off, There are several kinds 
Zp of spurs used in auger-bits, 
fF some of which are curved or 
bent instead of being straight, 
and some are made with both 
spurs and lips. A kind of bit 
9 is also made with a movable 
YA knife having a spur on one 

Hg side. This knife can be moved, 
»4 by means of the screw seen in 

¥ ‘Fig. 4, so that holes of differ- 
Fig, 3, ent sizes can be bored with it. 
Auger Bits are made to bore holes 

Bit, less than a quarter of an inch 
to an inch and a half wide. 


Gimlets are usually made by 
hand, augers and bits by machinery. 
Augers and bits are made out of 
square rods of steél, which-are hame 


Fig. 4.—Bit with Movable Knife. 


mered out and shaped by means of 
DIES, and twisted while red hot. 
The screw-point and the lips or spurs 
are then roughly made by machines 
and finished by hand. The edges 
of the pod are ground down so as 
to make them perfectly round and 
even, and the auger is then tempered, 
or hardened, by heating it hot and 
cooling it quickly in water, and 
lastly finished, 


Fig. 5.—Brace or Bit-Stock. 


Gimlets and augers are usually 
fitted with handles, by which they 
may be turned, but auger bits are 
made to be used in a brace, like that 


in Fig. 5. The end of the brace 
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is so made that the shank sr back 
end of any bit will ft into it. The 
person using the brace puts the 
round part. @ against his breast, 
takes hoid of the lower part 4 with 
-. the jeft hand, and turns the part ¢ 
around with the right hand. 

The word awl is from the Anglo- 
Saxon @/. Gimlet is from the old 
French guzmbelet, which is from an 
old word meaning to twist. Auger 
is from the Anglo-Saxon xzafegar, 
which is from z@fa, the nave of a 
wheel, and gay, a spear or point; so 
that auger really means a nave-borer. 
Bit is probably from the Anglo- 
Saxon dztan, to bite. 

AUGUST. See CALENDAR. 

AURORA BOREALIS, or northern 
lights, the bright clouds of light which 
are often seen in the northern sky in 
the night. Aurora is a Latin word 
meaning the light of the dawn of 
morning, and Jéoreal/s, also Latin, 
means northern; and the two to- 
gether means the northern morning- 
light, because it often looks like the 
daybreak in the east. It would be 
better to call it the polar light, be- 
cause it is seen at the south pole 
as well as at the north pole. The 
aurora is sometimes very beautiful, 
forming across the sky great arches 
of light through which flash bright 
streaks of red, blue, green, purple, 
and yellow flame. It is not known 
exactly what causes it, but it is sup- 
posed to be made by ELECTRICITY 
or lightning passing through bodies 
of air of different thicknesses. 

AUTOMOBILE, a self-propelling 
or self-moving vehicle for common 
roads ; an autocar or hars¢less car- 
riage. Many attempts were made 
after the invention of the steam 
€ngine to construct a self-propelling 
carriage for use on common roads 
(see LOCOMOTIVE), but though 
some inventors met with partial suc- 
cess, no practical machine was con- 
structed until near the close of the 
last century. In 1894 a Frenchman 
named Leon Serpollet made a steam 
carriage which worked fairly well. 


Better machines followed this and 
other inventors soon brought the 
automobile to the perfection to which 
it has since attained. The auto- 
mobile industry is an important one 
in France, Germany, Italy, England, 
Belgium, Switzerland, and the United 
States. Two million automobiles are 
now in use in the United States, and 
a large amount of capitai is invested 
in their manufacture and in the man- 
ufacture of automobile parts and 
supplies. In 1914, 500,000 motor cars 
were manufactured in this country, 
and in 1915 American manufacturers 
brought out twelve cylinder cars. 
Most of the commercial automobile 
vehicles in use here, as omnibuses, 
express wagons, trucks, etc., and 
many pleasure vehicles, as runabouts, 
touring-cars, etc., are made in the 
United States, but most of the racing 
automobiles and many large and ex- 
pensive touring cars are brought from 
Europe, especially from France. The 
many kinds of automobiles now 
manufactured, of various desimns 
and patterns, may be divided intv 


three divisions based on _ their 
motive power, electric, steam, and 
gas machines. The automobile 


has been much used in the Euro- 
pean war for transporting troops, 
light artillery, supplies and in ambu- 
lance service. 

Electric Automobile. This is 
driven by a motor worked by electric 
energy from a storage battery (see 
Storage Battery in ELECTRICITY). 
As such a battery has to be ree 
charged after the motor has run a 
certain time, the electric automobile 
can be used only where the electric 
current can be easily obtained to- 
gether with facilities for recharging. 
Storage batteries have been made to 
run a hundred miles, but as their 
general limit is only about forty 
miles, automobiles fitted with them 
are most popular in cities where the 
electric current can easily be sup- 
plied by dynamos. Batteries, too, 
must be charged and discharged at 
regular intervals whether the auto« 


AUTOMOBILE 


mobile is in use or not, for if one 
stands long, injurious chemical ac- 
tion takes place resulting in a reduc- 
tion of power. 

Experiments are making with a 
view of increasing the power and 
efficiency of the electric automobile, 
and many think that it will finally 
supersede other kinds. Among its 
advantages are freedom from odor 
and vibration, safety from danger of 
explosion, and readiness when 
charged for instant use. Electric 
omnibuses and heavy trucks, as well 
as broughams, hansoms, runabouts, 
and other light vehicles for short 
distances are now much used in 
Cities. Where vehicles are run al- 
most constantly, such as those for 
passenger service, duplicate batteries 
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are used, so that one or two can be 
charged while another is inuse. The 
battery is placed under and back of 
the seat, where it is connected with 
the motor that propels the carriage, 
The current is regulated by control- 
lers, as on electric cars, the lever for 
starting and stopping being usually 
on the left side of the seat. The 
steering is done by a lever that moves 
the front wheels. : 

Steam Automobile. The auto- 
mobile propelled by a steam engine 
has some disadvantages compared 
with electric and gasoline machines, 
and is therefore not so much used, 
Like the latter, it has to carry a tank 
of gasoline, to be used as fuel, and a 
considerable delay is necessary in 
heating the boiler and getting up 


Gasoline Automobile. 


steam. The boiler, burner, and en- 
gine must be of the best, and con- 
stant watch must be kept of the 
gauges to avoid accident. Some 
kinds of boilers are practically inex- 
plosive when properly handled, but 
no one without training and practice 
imrunning a steam engine should 
ever try to manage a steam auto- 
mobile. 

Steam automobiles have also some 
advantages, for they are reliable and 
easy of control, are easily kept in 
order, and, when made of good 
materials, inexpensive in repairs. On 


alevel they go equally well either 
forward or backward, can be started 
or stopped on a hillside, and will do 
as good work under a partial load as 
under a full one. They are chiefly 
used for moving heavy loads and for 
touring, especially in parts of the 
country where electricity cannot be 
tained. 
Bee cscline Automobile. Automo- 
piles in which the motive power 18 
supplied by the explosion of gaso- 
line in the cylinder of its engine 
(see GAS ENGINE) seem to be the 
favorite type Theoretically, the 
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gasoline automobile is an ideal ma- 
chine. It is much less complicated 
in its parts than the steam vehicle, 
its machinery does not occupy much 
room, its weight is moderate, and it 
is economical in fuel. It works best 
under a full load and runs easiest on 
a level and good road; on a steep 
grade or heavy road, the power has 
to be increased at the expense of 
speed. When the combustion of the 
gas in the cylinder is imperfect, too, 
as it sometimes is when the spark is 
delayed, this machine is accom- 
panied by a disagreeable odor. 

In Germany automobiles and auto- 
boats are worked by motors in which 
alcohol or spirit distilled from pota- 
toes is used, instead of gasoline. 

Automobile Racing. The perfect- 
ing of the automobile has led to auto- 
mobile racing,in which machines pro- 
pelled by gas engines are chiefly used. 
The Vanderbilt Cup race (Feb. 26, 
1914) at Los Angeles, was won by an 
American car (Mercedes), 294 miles 
over the Santa Monica course, in 3 
hours, 53minutes, and 41 seconds, the 
average speed 75.6 miles an hour. 
The International Grand Prize (Feb. 
28, 1914) over the same course was 
won by a Mercer car, in § hours, 13 
minutes and 30 seconds, the average 
speed 77.2 miles an hour. At Indian- 
apolis (May 30, 1914) the 500 mile mo- 
tordome race was won by René Tho- 
mas in a French Delage, in 6 hours, 3 
minutes and 45 seconds, the average 
speed being 82.47 miles an hour. 

AX. The ax is one of the most 
ancient of tools, and it has been used 
by all peoples, civilized and savage. 
It differs from the adz in having an 
edge like a wedge, instead of like a 
chisel, and in having its handle set 
in a line with the edge instead of 
crosswise. The Greeks and Romans 
had a variety of axes, of different 
shapes and sizes, made at different 
periods of bronze, steel, and rarely of 
silver. The double-bladed ax (dz- 
pennzs) was used from the earliest 
times in war, and was a weapon 
especially characteristic of the Ama- 
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zons. Its form is shown in the 
illustration, from a Greek bas-relief 
of an Amazon. 

This ax was used 
as a battle-ax by al- 
most all Asiatic nae 
tions and was, with 
the spear, the chief 
weapon of the 
Franks. A_ similar 
ax was sometimes 
used by carpenters, 
but the ax chiefly 
used for cutting and 
chopping wood was 
the dolabra, the form Fig. 1.-Amazon 
of which is shown in with Bipennis. 
the picture of a sol- 
dier using one, taken from the 
Column of Trajan. 


Fig. 2.—Soldier using Dolabra. 


The ax used in slaughtering cattle 
at the sacrifices, called dolabra pon- 
tzficalis because it was used by the 
pontifex or high-priest, also had two 
blades, one broad and a narrower 


|one at the back, both with cutting 


edges. This ax was used also by 
butchers. The illustration is from a 
bas-relief of a sacrifice, in the Villa 
Borghese. 


Fig. 3.—Sacrificial Dolabra. 


The next picture shows a wood- 
man’s ax, used in felling timber. 
This form also was used as a battle- 
ax. The illustration is from the 
Column of Trajan. 
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: Still another form of ax was car- 
ried by the Roman lictors in the 


-bundle of rods called fasces, as a 


symbol of power. A criminal was 


Fig. 4.—Woodman’s Ax. 


‘beheaded with this ax after he had 


been scourged with rods. The il- 
lustration, showing the ax and rods 
bound together, is from a marble bas- 
relief in the Mattei Palace, Rome. 


Fig. 5.—Ax and Fasces. 


Many ancient bronze axes, called 
celts, have been found in tombs and 
other places throughout northern 
Europe, especially in the Scandina- 
vian countries, which were probably 
used both in war and for wood-cut- 
ting. Two forms of celts, showing 
the method of fastening the head to 
the handle, are given in the illustra- 
tion, — 


Fig. 6.—Ancient Bronze Axes. 


The modern ax is fitted with a 
curved handle, and is meant to be 
used with both hands. In this coun- 
try the handle is made of hickory. 
It is rightly called the helve, the 
thick metal part the head, and the 
hole for the handle the eye. In 
rude times axes were made out of 


a piece of flint or some other hard 
stone, ground down to a sharp 
edge. The handle was made by 
twisting a stick round the head in 
much the same way as is shown in 
the picture of the stone HAMMER. 
Stone hatchets called tomahawks 
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Fig. 7—-Ax-head ready for the Steel 
Edge. 


were much used by the North Amer- 
ican Indians, before they knew 
about iron, both for cutting wood 
and for fighting. Every Indian 
warrior carried one of these in his 
belt, and it was his principal weapon 
in hand-to-hand fights. Axes were 


Fig. 8.—Vankee Ax. 


also used in war by all ancient 
peoples, and many battle-axes of 
stone, bronze, and iron are to be 
seen in museums, 

When people found out how to 
melt copper, axes were made out of 
that metal, and in time they learned 
how to mix a little tin with the cop- 
per and so to make BRONZE. Great 
numbers of copper and bronze axes 
have come down to us from old 


Fig. 9.—Kentucky Ax. 


times, some of which are very well 
made and of good form, Two kinds 
of bronze axes are shown in Fig. 
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mm which it will be seen that the 
helves are fastened in different ways. 
Copper and bronze axes had been 
used for a long time before men 
found out how to make iron ones. 


Fig. 10.—Brazil Ax. 


The ax of modern times is made 
of hammered wrought-IRON, but its 
cutting edge is of STEEL. Such an 
ax is not only cheaper than one 
made wholly of steel, but it is also 
better, for it is much stronger. An 
ax or hatchet made wholly of steel 
would be more apt to break, on ac- 
count of the greater brittleness of 
steel. 

In making an ax a piece of bar- 
iron is heated red hot, cut of the right 
length, and punched through by a 


Fig, 11.—Ecuador Ax, . 


machine to make the eye. It is 
then heated again, pressed between 
DIES to give it the right shape, and 
grooved on the edge to make a place 
for the piece of steel which is to 
form the sharp edge. Its shape at 
this time is like that in Fig. 7. 

The steel edge is put in while both 
parts are at a white heat, and the 
two are hammered together under 
a trip HAMMER, and drawn out till 
the edge is of the right shape. After 
being ground to a finer edge it is 
tempered by being heated and cooled 
quickly in water, and is then ground 


and polished. When finished it is 
stamped, and the head is blacked 
with a mixture of turpentine and 
ASPHALTUM to keep it from rusting, 
and then packed for sale, 


Fig, 12.—Cooper’s Hatchet. 


The largest ax factory in the 
world is that of Collins & Co., at 
Collinsville, Conn. Axes and hatch 
ets made there are sent to all 
parts of the world. They are so 
much better than the axes made in 
Europe that a great many false ones 
are manufactured, especially in Gere 
many, and sold for true Collins axes, 
Different shaped axes are made for 
different countries. Two kinds are 
used in the United States: in the 
Northern States the Yankee ax, 
shown in Fig. 8, is used, but in 
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Fig. 13.—Lathing Hatchet 


most parts of the United States south 
of the Ohio River the Kentucky ax, 
shown in Fig. 9, is liked best. In 
the different countries of South 
America axes of many different 
shapes are used. Most of them 
have no heads, but have the eye 
close to the top, as shown in Fig, 
10, which is the form used in Brazil, 
andin Fig. 11, which is the kind used 
in Ecuador. 

The Broad Ax, which has a very 
wide blade, is used by ship carpen- 
ters for shaping the timbers of ships 
and by house carpenters, in places 
where sawed timber cannot be had. 


AXLE 


tor hewing out the frames of houses. 
- A Hatchet, is a little ax with a 
short handle, made to be used with 
one hand. There are many kinds 
made for different uses. In_ the 
pictures Fig. 12 is one used by 


Fig. 14.—Shingling Hatchet. 


coopers in making barrels and tubs; 
Fig. 13 is a lathing hatchet, for 
nailing laths on the inside walls of 
buildings, to hold the plaster; and 
Fig. 14 is a shingling hatchet, for 
nailing shingles on to roofs. The 
slits in the heads of the last two are 
for drawing out nails. 

The word ax is from the Anglo- 
Saxon word eax, which came from 
axine, the Greek name of the ax. 
Hatchet is from the French word 
hachette, little ax, a small form of 
hache, an ax, which is made from 
hacher, to chop. 

AX’LE, a bar of timber or of iron 
supporting the body of a carriage, 
wagon, or car, and which is itself 
supported on two wheels, in the hubs 
or naves of which its ends are in- 
serted. It is called also axletree. 
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In early Roman carts the axle and 
the wheels formed one piece, so that 
the two revolved together, but later 
all wheels were made with a nave or 
hub and an outer rim connected with 
spokes, and revolved upon the axle, 
For many centuries all wheels were 
kept from falling off their axles by 
means of a pin or nuton the outside, 
and this method is still in use in 
common vehicles. But in fine cars 
riages the axles are fitted with a 
collar, which enters the hub of the 
wheels on the inside and keeps it in 
place. 

Railway axles do not revolve in 
the wheels, but are strongly fastened 
in them, and have what are called 
journals projecting beyond the hub. 
These journals revolve in boxes 
attached to the frame of the cars. 
Each box has a cover, by opening 
which the journal may be oiled, and 
the lower part of the box is usually 
kept filled with cotton-waste satu- 
rated with oil. When this becomes 
dry, the journal becomes heated and 
expands and the train is sometimes 
obliged to stop until the “ hot-box’ 
is cooled and oiled. This arrange- 
ment of wheels with journals outside 
has been found to resist vibrations 
and jerks resulting from a high ve- 
locity much better than the old plan 
of having the wheels revolve on the 
axles. P 

The word axle is from the Greek 
axon, a pole or axletree. . 
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BABOON, a kind of monkey with 
a very short tail, found mostly in 
Africa. Baboons are among the 
largest of the monkeys, and their 
strength is very great. They are 
ugly and fierce, cunning, and danger- 
ous when attacked. ‘Their fore and 
hind limbs are of nearly the same 
length, so that they run well on the 
ground; they are also good climb- 
ers and live a good part of the time 
in trees. Their food is mostly fruits, 
twigs, and roots, but they some- 
times eat birds, lizards, and other 
small prey. There are several 
kinds, among which the pig-faced 
and the dog-faced baboons and the 
mandrill are the largest and fiercest. 

The baboon is a MAMMAL of the 
order przmates, or man-like animals, 
and of the same family with the 
MONKEY and APE. 

The word baboon is in Old French 
babouzn, but its origin is not known. 

BACON, the cured sides of thehog. 
The thin parts of the ribs and belly 
make the best bacon. It is cured by 
rubbing into the flesh a mixture made 
of eight parts of salt and one part of 
saltpetre, every day for about three 
weeks, the meat being always kept 
in acool place. Sometimes a little 
brown sugar is added to give it 
flavor. When the salting is done 
the bacon is either dried or 
smoked. 

The word bacon is from the New 
Latin éaco, meaning ham or salt 
pork. 

BADGER, an animal about as 
large as a small pig, but fatter in 
the body and with very short legs 
and a long, sharp nose. It lives in 
Europe and in the northern parts 
of Asia and of North America, but 


not in South America. The Amer- 
ican badger is’ yellowish-brown, 
marked sometimes with darker and 
sometimes with lighter colors, and 
with white stripes on the forehead, 
and its hair is long and coarse. It 
lives in burrows in the ground and 
feeds on roots, insects, birds’ eggs, 
frogs, marmots, and other small ani- 
mals. On the plains of the West it 
digs so many holes in following its 
prey that horses are often hurt by 
breaking throughinto them, It uses 
its nose and fore paws in digging, and 
pushes the earth back with its hind 
feet. Badger skins are sometimes 
used for covering soldiers’ knap- 
sacks and the pistol cases on their 
saddles, and the hair is made into 
shaving and paint brushes. 

The badger isa MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the bear family. 

The word badger comes from the 
old English dageard, which is prob- 
ably from éadge, referring to the 
way its forehead is marked. 

BAGPIPE, a musical instrument 
much used by the Scotch High- 
landers, and by country people in 
other parts of Europe. It is made 
up of a leather bag, which is blown 
full of wind by a tube leading from 
the player’s mouth, and three or 
four pipes, one of which, called the 
chanter, has eight holes, and is han- 
dled somewhat like a flute; the 
others are called drones, and make 
the peculiar droning sound of the 
instrument. The player squeezes 
the wind-bag under his arm, which 
forces the air into the pipes. The 
bagpipe is a very ancient instrument 
and was known to the Greeks anc 
Romans. Pipers, dressed in High. 
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land costume, form a part of the 
Highland regiments in the British 
army. 

BAIZE,acoarse woollen cloth, usu- 
ally dyed green or red. Sometimes 
it has a long nap or furry surface 
on one side. It is used mostly for 
covering tables, screens, doors, etc. 

The word baize is the plural of 
éay, meaning red or chestnut, and 
the cloth was probably so called 
because it was first made of a bay 
color. 

BALLOON, a bag filled with a 
GAS lighter than air, so that it will 
rise and float in it. The gas used 
in balloons is usually HYDROGEN, 
which is about fourteen times lighter 
than air, or common coal gas, such 
as is burned for lights, which is two 
or three times lighter than air. 
Natural gas has been used also, with 
good results. Thebag in which the 
gas is put is made of silk or of mus- 
lin, painted with india-rubber varnish 
so as to make it air-tight. A common 
balloon is about twice as high as it is 
wide, and shaped like a pear, and 
when filled with gas floats with the 
large end upward and the neck 
hanging down. The neck is always 
left open, because the upper air is 
thinner than that below, and the 
pressure being thus taken off the 
cutside of the bag as the balloon 
goes higher, the gas inside swells so 
that it would burst it if it were closed. 
The bag is covered with a network 
of small rope,the ends of which 
come down below the neck, and are 
fastened to a hoop; and below the 
hoop, and hung from it by ropes, is 
the car, which is usually a wicker- 
work basket, though sometimes a 
boat is used on the chance of the 
balloon coming down in the water. 
The network strengthens the bag and 
makes the weight of the car and its 
load bear equally on ail parts of its 
top. A long rope which hangs down 
through the neck of the bag within 
reach of the balloonist, who sits in 
the car, is fastened to a VALVE or 


“little door on the inside of the top| earth quite easily 
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of the bag. When the balloonist 
sees that his balloon is going up too 
high, he pulls the rope; this opens 
the valve,and lets out some of the 
gas, and the balloon begins to come 
down again. When ‘it has come 
down far enough, he lets go of the 
rope, and the valve closes so that no 
more gas can escape. Some bags 
of sand, called the ballast, are al- 
ways carried in the car. 
loon loses too much gas and goes 
down too low, it may easily be light- 
ened by emptying the sand out of 
the bags. Every balloon has also 
a long rope with a hook on the end, 


Fig. 1.—First Ascension in a Balloon. 


called the grappling-iron, which is 
used to catch hold of something on 
the ground when the balloon is com- 
ing down, and to anchor it just as e@ 
ship is anchored to the bottom of 
the sea. 

Balloonists sometimes carry up 
with them a kind of large umbrella 
called a parachute, which can be 
used in case of accident to the bal- 
loon. It is made very large and 
strong, and when opened wide is 
borne up by the air, so that the man, 
who sits ina small basket fastened 
to the handle, comes down to the 
and safely. 


If the bal- 
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The first balloon ever sent up was 
made by Stephen Montgolfier, a 
paper manufacturer at Annonay, 
France, in June, 1783. It was 
nothing but a paper bag filled with 
hot air by burning straw and wool 
under its mouth. It rose about 2000 
feet, was wafted about a mile, and 


came to earth again in fifteen min-j; 


utes. In August of the same year 
M. Charles sent up one from Patis, 
oade of thin silk varnished and filled 
with hydrogen gas. This went up 
3000 feet, and in three-quarters of an 
hour fell about fifteen miles away. 
In September Montgolfier was in- 
vited to Paris by the king, and sent 
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up at Versailles, in presence of the 
court, a balloon in the basket of 
which was a sheep, acock, and a 
duck, all of which came down safely 
after reaching a height of 1500 feet. 
The first man to go up in a balloon 
was Pilatre de Rozier, who ascended 
in a hot-air balloon, fastened by a 
rope, first about seventy feet, then 
about 200 feet, and lastly 300 feet, 
and was pulled down each time 
safely. Shortly afterward, November 
21, 1783, he and the Marquis d’Ar- 
landes ascended at Paris ina hot-air 
balloon (shown in Fig. 1), crossed the 
Seine and made a safe descent about 
five miles away. On December 1, 
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Fig. 2.—Tissandier’s Balloor, 


4783, two other men, Messrs. Charles 
and Robert, went up at Paris in a hy- 
drogen balloon amid a great crowd 
of spectators, among whom was Ben- 
jamin Franklin, then American min- 
ister to France, rose 2000 feet and 
came down at Nesles, 27 miles away. 
Robert got out, but before Charles 
could follow the balloon shot up into 
the air again to a height of nearly 
two miles; but it finally came down 
safely three miles from Nesles. 

The next person to go upin a bal- 
loon was an American. As soon 
as the news of Montgolfier’s and 
Charles’s balloons reached America, 
David Rittenhouse and_ Francis 
Hopkinson, friends of Franklin’s, 


began to make experiments. They 
first sent up animals in a cage, and 
in May, 1784, James Wilcox went 
up in a cage fastened to 47 small 
balloons. In 1785 Dr. Jeffries, an 
American physician living in Lon- 
don, and Mr. Blanchard, a French- 
man, safely crossed the English 
Channel from Dover to France. In 
the same year Pilatre de Rozier lost 
his life in trying the same feat. The 
first man to go up ina balloon was 
thus the first victim. Charles Green 
was the first to use coal gas instead 
of hydrogen, In 1828 he made an 
ascent on horseback. In 1859 John 
Wise went, with three companions 
in a balloon from St. Louis to Jef: 
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ferson County, New York, 115¢|and wide. In 1872 Depuy de Lome 
miles, in twenty hours. James| went up in a similar balloon with a 


Glaisher made many ascents, the 
most remarkable of which was on 
September 5, 1862, at Wolverhamp- 
ton, England, in company with Mr. 
Coxwell, when he went up seven 
miles, higher than anyone had ever 
been before. 

Ever since balloons were invented 
experiments have been made to find 
out some way to steer them. Oars, 
fans, rudders, sails, and various 
other devices have been tried, but 
none with much success. In 1852 
Giffard, a Frenchman, went up 
5000 feet in a balloon worked by a 
steam engine, and partly succeeded 
in steering his machine, which was 
not like an ordinary balloon, but low 


boat suspended under it, in which 
were a dozen men who turned the 
propeller by a crank, but it worked 
no better than Giffard’s. In the 
same year a German named Hanlein 
ascended in a balloon propelled by a 
gas engine, and is said to have gone 
ten to twenty miles an hour. In 
1883 Gaston Tissandier, a pupil of 
Giffard’s, ascended in a balloon 
shaped much like de Lome’s (Fig. 2), 
but driven by an electric engine, and 
succeeded in making it go slowly 
against the wind. Messrs, Renard 
and Krebs, officers of the French 
army, made an ascent in 1884 in a 
long, cigar-shaped balloon (Fig. 3), 
driven by electricity, steered it in 
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Fig. 3.—Renard and Krebs’ Balloon. 


several directions, and descended to 
the same place from which they 
started. In 1888 Peter C. Campbell 
of Brooklyn, N. Y., made a balloon 
propelled by clock-work, in which 
James Allen made a successful as- 
cent, steering it against the wind and 
in several directions for two hours, 
when he came down at the point he 
started from. In 1889 E. D. Hogan 
made another ascent with this bal- 
loon, but his propeller did not work 
and he was carried out into the At- 
lantic, and lost with his balloon. 
Since t1go1, Santos-Dumont, a 
Brazilian, the Lebaudy Brothers, in 
Paris, and several in this country, 
including Dr. August Greth, of San 
Francisco, have made unsuccessful 
attempts to solve the problem. 


Captive Balloons. Balloons made 
fast to a rope are used both on 
battle-fields to watch the move- 
ments of the enemy’s troops, and 
on naval vessels to spy out the ma- 
noeuvres of hostile ships or the exact 
position of a fort or town to be at- 
tacked. The men in the basket are 
connected with the ground or the 
ship bya telephone, so that they can 
tell those below what they see. The 
French used a balloon thus at the 
battle of Solferino (1859), and found 
it very useful in spying out the Aus- 
trian positions. They have now a 
corps of trained balloonists in both 
their army and their navy. Balloons 
were used also in our Civil War in 
the battles around Richmond. 

Mure than sixty balloons were sent 
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out of Paris at different times during 
its siege by the Germans (1870-71). 
Several of these fell within the Ger- 
man lines, and were seized by the 
enemy, but most of them came down 
safely, though some were carried by 
the wind a great way from the city. 
One fell in the middle of Norway. 
Three were never heard from, and 
are supposed to have been swept 
out into the ocean. Almost all the 
letters sent from Paris during the 
siege were carried out in this way, 
and carrier PIGEONS were usually 
taken along to send back answers. 

Toy balloons made of tissue paper 
are in principle much like Montgol- 
fier’s balloon. They are easily made 
by cutting the paper into pieces 
nearly like quarters of orange peel, 
and pasting the edges together. 
The bottom, which is left open, 
should be pasted over a hoop of 
very light wood or of wire, and a 
wire should be stretched across the 
middle of it to hold a sponge wet 
with turpentine or alcohol. When 
this is lighted the air inside will soon 
get heated enough to cause the bal- 
loon to rise ; and if the balloon go up 
with the sponge burning it will stay 
up much longer, because the air will 
keep heated longer. 

The word balloon comes from the 
French Ja//on, a ball; and the bal- 
loon was so named because the first 
ones made were round. 

BALTIMORE BIRD, an American 
bird, often wrongly called  Balti- 
more oriole; but there are no orioles 
in America. It is sometimes called 
also hang-bird, fire hang-bird, and 
golden robin. It is found all over 
the United States, coming North in 
summer and going South again in 
the autumn. The male birds are 
very beautiful, the head, neck, wings, 
and tail being black, and the under 
parts and back bright orange, with a 
tinge of vermilion on the breast. 
The colors of the females are duller 
than those of the males, and they 
are a little smaller. The nests of 
these birds are hung from the end 
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of a shady branch by a network of 
strings, and are very neatly and 
skilfully made. Baltimore birds lay 
five or six light-brown eggs, spotted 
with darker brown. Their food is 
mostly insects. 

The Baltimore bird belongs to the 
order passeres, or perching BIRDS, 
and to the starling family. 

It is so called because its colors, 
orange and black, are like those of 
the livery of Lord Baltimore. 

BALUSTER, a small column or 
pillar for supporting the rail of a stair- 
case, balcony, etc. It is sometimes 
wrongly called danzster and ballas- 
ter, Balusters are usually made of 
wood, stone, or metal. Wooden ones 
are turned in a LATHE, stone ones 
are generally cut with chisels, and 
metal ones are cast. A row of bal- 
usters with the rail and other parts 
by which they are held together, 
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Balustrade. 


is called a balustrade. Balustrades 
are used to enclose stairs, balconies, 
chancels, terraces, and the tops of 
buildings. In the balustrade of a 
staircase the large post at the foot 
is called the newel, or newel-post. 

The word baluster comes from the 
Latin Galaustium, Greek dalaustion, 
the flower of the wild pomegranate, 
either because balusters were shaped 
like that flower or were ornamented 
with it. 

BAMBOO, a kind of reed growing 
in Asia and in the West Indies. It 
is really a GRASS, but it grows’ as 
large as some trees, being usually 
forty or fifty feet high, or as tall as 
a pretty high house. Its stems are 
from one to eight inches thick and 
jointed. The Chinese, who use bam- 
boos more than any other people, 
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plant shoots of the tree in large 
plantations, and after four or five 
years the reeds or canes are ready 
to cut. The bamboo does not blos- 
som until it is about thirty years old, 
and dies after it goes to seed. The 
Chinese eat the seeds like rice and 
the tender shoots like asparagus ; 
they make the shoots also into 
pickles and preserves. Almost 
everything is made from bamboo— 
houses, fences, boats, water-buckets, 
bottles, furniture, umbrellas, canes, 
fans, hats, paper, water-pipes, bas- 
kets, cages, bows and arrows, 
pens, and handles for tools and 
weapons. Some cities in the East 
are entirely built of bamboos. 

A kind of bamboo with a square 
stem grows in Japanandin China. It 
is cultivated chiefly for ornament, es- 
pecially in temple courts and gardens, 
and is thought to have miraculous 
powers. The Chinese say that it be- 
gan with a miracle—that the famous 
alchemist, Ko-Hung, had a pair of 
square chopsticks which he thrust 
into the earth in the temple garden 
at Ningpo, and that they took root 
and grew into a new kind of bam- 
boo. The stems of the square bam- 
boo seldom grow more than ten 
or twelve feet high and are about an 
inch and a half thick. 

The word bamboo is from daméz, 
the Malay name of this plant. 

BANANA, the fruit of a plant grow- 
ing in hot climates, which belongs to 
the same family with the plantain. 
The plantain and the banana were 
once thought to be different fruits, 
but they are now generally thought 
to be only different kinds of the same 
fruit. Plantains are coarser than 
bananas and are used mostly for 
cooking, while bananas are usually 
eaten raw, though they are some- 
_ times made into puddings and pies, 
or fried like oysters. 

The banana plant is really a kind 
of herb, the stem of which is made 
up by the union of the leaves as they 
grow. The leaves, which are some- 
times as long as a man, are of a 
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beautiful emerald green. The fruit 
grows in great bunches, which often 
weigh a hundred pounds each. 
When ripe the skin is yellow, but the 
bunches are usually picked when 
green and hung up in a cool place. 
All those sold in the United States 
are picked green and ripen on the 
vessel or after they get here. One 
kind of banana, brought from the 
West Indies, has a bright red skin. 
when ripe. 

The banana is one of the most 
important of foods in hot countries. 
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Banana Plant with Fruit. 


A piece of ground of a size to grow 
wheat enough to feed one man will, 
if planted with bananas, make food 
enough to feed twenty-five men. A 
plantation will bear all the year round. 
When green this fruit contains much 
starch, which on ripening | changes 
into sugar. When unripe it 1s often 
dried in the sun and made into flour. 
The young shoots of the plant are 
eaten as greens, and a kind of grass 
cloth of great beauty 1s made from 
the thready part of the leaves, 
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The banana is said by some to 
have been cultivated in Mexico be- 
fore the Spaniards came, but this is 
doubtful. It probably grew first in 
Southern Asia and was carried from 
the Canary Islands to the West In- 
dies and other parts of America by 
the Spaniards. 

The word banana is the Spanish 
name for the fruit of the dazano, the 
banana tree, 

BANDANNA, a kind of handker- 
chief, dyed usually red, yellow, or blue, 
and having on it round or diamond- 
shaped white spots. The cloth is 
first dyed of the color wanted. A 
pile of the handkerchiefs is then put 
into a press between two copper 
plates, one of which is fastened to 
the bottom and one to the top of the 
press. These plates are pierced 
with holes just like the spots that 
are to be made on the handkerchiefs. 
A great pressure is now put on the 
pile and a bleaching liquid called 
CHLORINE is made to flow over the 
top plate. The liquid goes down into 
the holes, passes through the cloth, 
and comes out of the holes in the 
bottom plate, taking out all the color 
and making white spots just the size 
and shape of the holes in the plates. 
The pressure is so great that the 
liquid’ can reach the cloth only where 
the holes are. 

The word bandanna is probably 
irom the Hindu dandhni, meaning a 
way of dyeing in which the cloth is 
tied with a cord (6azd@h) so that some 
parts will not get the dye. 

BANJO, a stringed musical instru- 
ment, played with the fingers. The 
neck and the head of the banjo are 
somewhat like those of the guitar, 
but the body is round and covered 
with PARCHMENT like a drum-head, 
instead of with thin wood as in the 
guitar. It usually has five strings. 
The banjo is much played by negro 
minstrels and by negroes in most of 
the Southern States, though Joel 
Chandler Harris says it is unknown 
on Georgia plantations. 

The word banjo is made from 


bandore, Spanish bandurria, the 
name of a kind of guitar. 

BANK. Every child old enough 
to read and write ought to keep a 
bank account with his father, or some 
other grown-up person, for he will 
thus learn something about taking 
care of money and doing business, 
Money carried about in the pocket or 
kept in a cash box or drawer is apt 
to be stolen or lost, so business men 
put what they do not want to use 
intoa bank. When a person leaves 
money in a bank it is put to his 
credit, that is, it is set down under his 
name on the books of the bank. If 
he wants his money again, or a part 
of it, he draws a check for the sum 
needed, and hands it to the propel 
officer in the bank. The sum named 
in the check is given to him, and the 
bank officer takes it from the sum ta 
his credit on the books. 

When a child keeps a bank ac- 
count with his father, he gives him 
all the money he wishes to keep, anc 
the father keeps an account of it just 
as the bank does for the business 
man, The child also should have a 
little book in which his father car 
set down on one side all the money 
he gets from him, and on the othe 
all he pays back to him. He wil 
thus know all the time exactly how 
much money he has in bank 
When he wants any money he 
should draw a check and give it, just 
as the business man does. 

The following is the form of < 
check : 


No. 20. | NEW YORK, July I, 1893 
National Park Bank. 

Pay to John Doe, or bearer 
One and 53% Dollars. 


$1.50 JOHN DOE, 


Such a check is called a checl 
payable to bearer, because any per. 
son who has it can get the money 
for it; but if it were written “ te 
John Doe, or order,” no one coulc 
get the money but John Doe, unles: 
it were indorsed by John Doe. Te 
indorse a check means to write one’ 
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name across the back of it, the word 
being made from the Latin zz, on, 
and dorsum, the back. A check 
payable to bearer is mostly used 
when a person draws money from 
a bank, and one payable to order 
when a person pays out acheck to 
some other person whom he owes, 
thus using it for money. 

Checks payable to order are usu- 
ally drawn as follows : 


No. 16. NEw YORK, Oct. 7, 1893. 
National Park Bank. 
Pay to the order of Richard Roe, 
Three and 4% Dollars. 
$3.19 JoHN DOE. 


Such a check is an order on the 
bank to pay the money to Richard 
Roe, who would have to indorse it 
before he could make use of it. A 
_ child who keeps a bank account with 

his parent would generally use only 
a check payable to bearer, but he 
ought to know about both kinds. 
When he gives a check to his parent 
he will at the same time give him 
his book, and the sum named in the 
check will be taken from the ac- 
- count of money paid in, and set down 
under that paid out. 

The use of checks saves business 
men much trouble; indeed, business 
could hardly be done without them. 
When a merchant wishes to send 
money to a distance, he does not 
send gold or bills, but a check in 
which the bank where he keeps his 
money is ordered to pay the sum 
named in it to the person to whose 
orderitis made, That person writes 
his name across the back of it, and 
puts it into his own bank, where it is 
put to his credit ; and this bank gets 
the money from the bank named in 
the check. 

To understand about banks we 
must first look a little into their his- 
tory. The first bankers in England 
were Italian Jews from Lombardy. 
Lombard Street, the principal bank- 
ing street in London, was named 
after them. They were called bank- 
ers because they first had benches 


or bancos (Italian danco, bench) in the 
market place, where they exchanged 
small pieces of money for large. 
After a time they began to take care 
of money for people who had no safe 
place to keep it in, and to lend 
money to those who needed it. 
When a banker lent money he made 
the borrower leave with him goods, 
jewels, title deeds to land, and other 
valuable things which were worth 
more than the money lent, so that 
if the borrower failed to pay the 
money, the banker could get it back 
by selling the things left with him, 
If the borrower paid the money at 
the time named, and gave the bank- 
er a small sum besides to pay him 
for the use of it, he got back his 
property. The property thus held 
for borrowed money. was called 
security (Latin securzzas, safety), 
because it made it safe, and the sum 
paid for the use of money, interest 
(Latin zz¢erest, it is of benefit), be- 
cause the banker got that much ben- 
efit for the loan of his money. 

There are now three kinds of 
banks—banks of deposit, banks of 
discount, and banks of circulation. 

A Bank of Deposit is one which 
receives and takes care of money, 
and pays it out for checks. ; 

A Bank of Discount is one which 
lends money on security, just as the 
old bankers used to do. But banks 
do not now take goods, jewels, and 
such things as security ; that is done 
only by pawnbrokers. When a per-, 
son wishes to borrow money from a 
bank, he usually makes his note for 
the sum wanted. A note is a writ 
ten promise to pay a sum of money 
at a time and place named in it. 

The following is a common form : 


$125.50. 
New York, August I, 1893. 

Sixty days after date, for value re- 
ceived, I promise to pay to the order 
of Richard Roe, One Hundred and 
Twenty-five and ,§f, dollars, at the 
National Park Bank. 
Joun DOE, 
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The person who makes or signs 
the note is called the maker, and the 
one to whose order it is made the 
payee. The person who owns anote 
is called the holder. A note written 
like the above, or if written, ‘to 
Richard Roe, or order,” or “to Rich- 
ard Roe, or bearer,” is negotiable, 
that is, it may be used as money. If 
written to “order” as in the first 
two cases, Richard Roe would have 
to indorse it by writing his name 
across the back; but if to “ bearer,” 
it may be paid out without indorsing. 
There are two kinds of indorsements. 
If the payee merely writes his name 
across the back, it is called a blank 
indorsement, and it may then be 
paid out like a noteto bearer. But 
the payee may direct to whom the 
note shall be paid, and he then 
writes on the back: ‘Pay to the 
order of ——,” writing in the name 
of the person to whom he wishes it 
paid, and signs his name below it. 
This is called a special indorsement ; 
the person to whom it is indorsed 
is called the indorsee and the person 
indorsing the indorser. The indorsee 
can indorse to a second indorsee, 
and so on to any number. In. indors- 
ing a note, the indorser promises to 
pay the note when the time named 
in it comes if the maker fails to do so. 
The bank which lends money for 
the note thus has a double security 
for its payment. 

Banks always charge a little inter- 
est for money loaned. This interest 
Js taken out when the money is lent, 
and only the remainder is paid to the 
borrower. For instance, if the note 
is for $100, and the time named in 
it for the repayment of the money is 
one year, the bank will take out $6, 
if the rate of interest is 6 per cent. 
(Latin fer, by, and centum, hundred, 
meaning $6 on each $100), and 
will pay the borrower only $94; and 
at the end of the year the borrower 
will have to pay the $100 in full to 
the bank, thus returning the money 
which he received and the interest 


which the bank gets for the use of 
itsmoney. Interest is usually 6 per 
cent., but in some States it is 7 per 
cent., and in a few States still more. 

All banks of deposit are now 
banks of discount also. If a banker 
acted merely as a keeper of people’s 
money he would get no profit from 
it; he therefore loans it out on inter- 
est, and thus gets paid for his trou- 
ble. The money lent out by banks 
does a. great deal of good. If it were 
hoarded up in vaults and safes it 
would be of no use to anybody, but 
when put into public use it goes all 
through the country and makes busi- 
ness prosperous. Banks lend not 
only the money of others, but also 
theirown money. Their own money 
is called their capital. A bank with- 
out capital would not have the con- | 
fidence of the people, and would get 
no deposits, because if it lost any of 
the money which it loaned out it 
would have no means of repaying it. 

A Bank of Circulation or issue is 
one which pays out its own notes for 
money. A bank-note is not money ; 
it is only a promise to pay money ; 
but when people have full faith that 
the promise will be kept, it passes 
just the same as money. The 
promise is usually to pay the amount 
of the note to the bearer of it, on de- 
mand, in gold coin. Banks of de- 
posit and discount are usually also 
banks of circulation; but there are 
some which do not pay out their 
own notes. 

A Savings Bank is a bank of de- 
posit which receives and takes care 
of money, and gives interest for the 
use of it. Such banks are used 
chiefly by poor people, who can thus 
lay up small sums of money in a safe 
place, where it will all the time be 
gaining interest. The bank lends 
this money to other people on good 
security, for a larger interest than 
that which it pays, and thus makes 
money for itself. Such banks are 
not allowed to lend money simply on 
indorsed notes, like banks of dis- 


added, Interest is thus the sum/{ count, but are obliged by law to have 
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good security, such as bonds, land, 
etc., which will sell for more than the 
money loaned. 

BANK-NOTE. In noother coun- 
try in the world are bank-notes made 
with so much skill as in the United 
States. Every bank-note in this 
country is a fine engraving, printed 
from a steel plate. The making of 
the plate is a long and difficult work, 
which takes the labor of many per- 
sons. Each one is made up of sev- 
eral parts. Take, for instance, a five- 
dollar United States note: in the 
middle is a picture, with the words 
“UNITED STATES” and “FIVE 
DOLLARS,” a part on each side of it ; 
on the left is a small portrait, called 
a vignette ; and in each of the two up- 
per corners is a black space covered 
with a network of fine white lines, 
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the one on the left with a V on it, 
and the one on the right with a fig- 
ure 5 on it. These network spaces, 
which are called “counters’’ are 
somewhat like the one shown in the 
picture. 

These different parts of the note 
are made separately and on separate 
plates. In making a vignette, a 
large drawing is first made with the 
greatest care on paper. A daguerre- 
otype is then taken of this of ex- 
actly the size of the engraving 
wanted. The engraver marks with 
asteel point on the daguerreotype 
plate all the outlines of the picture. 
A print is taken from this plate, 
just as from a steel plate (see EN- 
GRAVING), and while the ink is still 
damp the paper is laid face down- 
ward on a steel plate, which has 


been softened by heating it red-hot 


and then letting it cool slowly, and 
pressed in a press. An exact copy 
of the outline is thus printed on the 
plate, and the engraver then finishes 
the vignette with the burin, like any 
other steel engraving, excepting that 
nothing but line engraving is put on 
a bank-note plate. 

This plate is never used to print 
from, but only for making other 
plates. It is first hardened, by heat- 
ing it and cooling it quickly. A lit- 
tle roller of softened steel, just as 
wide as the engraving, is then rolled 
over the plate by a very powerful 
machine until its soft surface has 
been forced into all the lines cut into 
the plate. This makes a relief of 
the engraving—that is, the lines 
which in the plate are all sunk below 
its surface appear on ‘the roller in 
relief, or above the surface. The 
roller is then hardened and may be 
used to roll over other plates, in 
each of which the lines will thus be 
sunk exactly like those in the first 
or engraved one. This is called the 
transferring process, because the 
original engraving is transferred or 
changed to other plates. 

The picture in the middle is also 
engraved and transferred to a soft- 
ened roller like the vignette; but the 
counters are made in a different way, 
by a machine named a lathe. All 
the network designs on the back of 
the note are also made by the lathe. 
They are so perfect that they cannot 
be made by hand, and it is almost 
impossible for counterfeiters to get 
one of these machines, which cost 
about $5000 apiece. After the coun- 
ter has been engraved by the ma- 
chine on softened steel, the figure 1S 
engraved by hand in the middle, and 
it is then hardened and transferred 
to a cylinder just like the others. 

The plate from which the bills are 
to be printed is of softened steel, and 
is large enough to print four bills at 
once ; so four engravings of the note 
are made on it. If all these had to 
be engraved by hand it would take 
a long time, and all would differ a 
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little from each other; but when 
made by the transferring process 
they are done quickly and all are 
exactly alike. For instance, in 
making the plate of the five-dollar 
bill the little steel roller having the 
raised picture on it is rolled back- 
ward and forward over the middle 
of the four plates until the picture is 
pressed into eachone. The vignette | 
is next rolled on in the same way in 

its proper place in each of the plates, 

and the other parts one after the 

other. After all the parts have been 

rolled on, the plate is finished by the 

hand engraver, who engraves on it 

all the lettering excepting the fine let- 

tering around the border, which is 

made by a machine and transferred 

to the plate like the pictures. 

Bank-notes are printed on very 
fine and carefully made paper. The 
paper of each note has two fine blue 
silk threads running through it a 
little more than an inch apart, which 
are put in when the paper is made. 
They are so fine sometimes as to be 
scarcely visible, but they are in every 
bill issued by the government, to 
make it more difficult to be copied 
by. counterfeiters. Bank-notes are 
printed like any other steel engrav- 
ing. All the black part is printed 
first. Afterthe note is dry the green 
back is printed on it, and when that 
is dry the red stamps are put on and 
the note is signed. To make sure 
that none of the money be stolen, 
one part of the note is usually en- 
graved and printed at one place, and 
another part at another place, and 
then the note is sent to Washington 
to be finished and signed. 

BANYAN TREE, avery large kind 
of fig tree growing in the East Indies 
and in Ceylon. When the trunk has 
grown about fifty feet high it throws 
out many branches, each of which 
sprouts and sends down roots like 
ropes that finally reach the ground, 
fasten themselves, and grow into 
new trunks, which in time have! 
branches like the parent trunk. The 
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surface, often covering many acres. 
One that stood on the bank of the 
Nerbudda in India, supposed to be 
the tree described by Nearchus, the 
admiral of Alexander the Great, 
is said to have been large enough to 
shelter 7000 men, and others cover 
twelve or thirteen acres, or about 
220 city lots. The leaves, which are 
bright green and about five inches , 
long by four wide, are used in India 
for plates and dishes. The bark is; 
made into cordage and used for med- 
icine, and its white gum is thought 
to be a cure for toothache and for 
bruised feet. It is made also into 
birdlime. The fruit, which is bright 
red, is about as large as a cherry and 
insipid in taste. The birds like it 
and drop the seeds in crevices of 
buildings or on trees, and when they 
take root they grow rapidly and 
widen the cracks and sometimes kill 
the trees. The poet Southey de- 
scribes the. banyan tree in “ The 
Curse.of Kehama.” A large one is 
growing at Nassau, New Providence, 
and others may be seen near Lake 
Worth in Southern Florida. 

Banyan tree means the tree of the 
banyans or Hindu merchants. , 

BARBERRY,a shrub which grows 
wild in the northern parts of Eu- 
rope and Asia, and in many parts 
of the United States. Its berries. 
which are about the shape and size 
of grains of wheat, and bright red, 
are so sour that birds will not eat 
them; but they make a pleasant 
drink, and good preserves and jelly. 
A fine yellow dye for leather is made 
from its bark and roots, and its bark 
is used also for tanning. 

The word barberry comes from 
berberzs, the Spanish name of the 
plant. 

BARIUM, a METAL, one of the 
ELEMENTS, It is never found as a 
metal, but always mixed with other 
things, such as OXYGEN and SUL- 
PHUR. The chemist . sometimes 
makes a little of the metal, but not 
enough for much use, The com- 
pounds of barium with other things 
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are used in medicine and the arts. 
lei or barytes (barium oxide), 
made up of barium and oxygen, is a 
poisonous earth, used by chemists ; 
but what is commonly called baryta 
or barytes is the sulphate of baryta 
(barium sulphate), which has sulphur 
init. This is a heavy white min- 
eral, called also heavy spar, which, 
when ground fine, is much used to 
mix with white lead. It is also put 
into paper pulp to make paper weigh 
more and to give ita gloss. White 
satin paper is made with it. 

The word barium comes from the 
Greek darus, heavy, and the metal 
gets its name from its great weight. 

BARK the rind or skin of PLANTS. 
The bark of trees is usually made 
up of two parts, an outer and an 
inner bark. The outer bark is only 
a covering to protect the inner one, 
and has no life in it. In many kinds 
of trees it is coarse and rough, and 
it often breaks off in pieces as the 
tree grows. The whole outer bark 
of the white birch tree may be easily 
peeled off. The inner bark, which 
lies between the outer rind and _ the 
wood, is always fresh and full of sap 
when the tree is alive, and is the 
cause of its growth. The sap, which 
goes up through the wood of the tree 
from the roots to all the branches 
and leaves, comes down _ again 
through the inner bark and makes 
new wood and new bark grow every 
year. If the sap did not thus go 
down through the bark, the tree 
would die. You can now see why a 
- tree is killed when it is girdled by 
cutting a strip of the bark off all 
around it. The bark of some trees 
is very thin, and of others very thick, 
such as that of the great trees of 
California, which is sometimes two 
feet thick. Bark has many uses: 
many kinds are used in dyeing and 
in tanning leather, and corks are cut 
from a kind of oak bark ; the Indians 
make canoes and huts out of it, the 
South Sea Islanders cloth, and many 
peoples paper, baskets, ropes, and 
twine. The inner bark of sometrees, 
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especially the LINDEN, is called bast. 


Cinnamon is the bark of a tree that 
grows in Ceylon, and quinine is 
made from Peruvian bark. 

The word bark is from the Dan- 
ish or Swedish, both of which lan- 
guages have the same word. 

BARLEY, a kind of grain. Itis 
not known in what country barley 
first grew, but it has been raised by 
almost all peoples from the most an~ 
cient times. It grows in climates 
too cold for other grains, and is also 
raised in warm climates. Barley is 
good food for cattle, and in the 
northern parts of Europe it is ground 
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and made into a coarse kind of 
pread, but it is mostly used in mak- 
ing BEER. In Scotland it is made 
into barley broth. The grains of 
barley, called barley corns, are yel- 
lowish-brown on the outside and 
white onthe inside. When stripped 
of the outer husk and rounded in a 
mill, they look like little pearl-white 
shot, and are called pearl barley. 
Pearl barley cooked and mixed with 
milk is among the best foods for 
abies. a 
: The word barley is from the ord 
English derlc, which is from the 


| Anglo-Saxon bere. 
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BARNACLE, a kind of shell-fish 
that fastens itself to rocks and other 
things under water and to the bot- 
toms of vessels, by which many are 
carried to all parts of the world. 
They live in all seas, arctic as well 
as tropic. Some, too, fasten to the 
skins of sharks and whales and on 
the backs of turtles, and some are 
found in sponges. The bodies of 
barnacles are enclosed in shells, gen- 
erally white or purplish-blue; and 
they have a long neck or stem by 
which they attach themselves to 
objects. Their food is small crus- 
taceans and mollusks, which get 
entangled in little threads that the 
barnacle is continually throwing out 
and drawing in, thus serving as a 
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kind of net. The ancients used to 
like barnacles and the Chinese still 
eat them. They do no harm except 
to vessels, especially those not cov- 
ered with copper, to whose bottoms 
they sometimes fasten themselves so 
thickly as to impede their sailing. 

In old times people thought that 
parnacles underwent all sorts of 
changes, and some believed that they 
even turned into geese, which were 
called from them Barnacle Geese. 
The barnacles were said to grow on 
trees in the Orchades Islands in the 
North of Scotland ; that in time they 
opened and let the legs hang out; 
that the bird grew larger and larger, 
until at length it hung only by the 
bill and soon after dropped into the 
water, ‘‘ where it gathereth feathers 


and groweth to a fowle bigger than 
a mallard and lesser than a goose; ” 
but those “that do fall upon the 
lande perish and come to nothing.” 

The barnacle belongs to the 
CRUSTACEAN class of the ar¢zculata 
or jointed ANIMALS. 

The word barnacle is dermache in 
French and Spanish, but its origin is - 
not known. 

BAROMETER, an instrument to 
measure the weight of the AIR, 
If you put one end of a tube into 
a bowl of water, and the other end 
into your mouth, you 
can draw the water 
up through the tube 
into your mouth by 
sucking. You may 
think that you suck 
the water up, but you 
do not; you only suck 
the air out of the tube, 
and the weight of the 
outer AIR, pressing 
down on the water 
in the bowl, forces it 
up into the tube. As 
soon as you let the 
air into the tube again 
the water runs back 


into the bowl. If you 
had a _ tube long 
enough and _ you 


could suck all the air 
out of it, the water 
would rise up in the 
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tube nearly thirty- - 
four feet. It would Straight-Tube 
stop at this height, Barometer, 


because the weight of 

a column of that height just balances 
the weight of the air which presses 
down on the surface of the bowl. 
If the tube is more than thirty-four 
feet long there will be above the 
water a space in which there will 
not be anything, not even air. This 
is called a vacuum (Latin, empty 
space). Ifyou should put the tube 
into some fluid lighter than water, 
the fluid would rise higher in the 
tube than thirty-four feet, because 
it would take more of it to balance 
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the weight of the air; and if the 
fluid were heavier than water it 
would not rise so high, because it 
would take less of it to balance the 
weight of the air. 

More than two hundred years ago 
(1643) an Italian named Torricelli, 
who knew that water would rise up 
in a tube about thirty-four feet when 
the air was drawn out, but did not 
know why, tried to find out the rea- 
son of it. He filled a glass tube 
thirty-three inches long, and open at 
only one end, with MERCURY, and 
then putting his finger over it so as 
to keep the mercury in, he turned it 
bottom upward into a bowl of mer- 
cury, and then took away his finger. 
As mercury is one of the heaviest 
things in the world, it would seem 
as if it ought to have all run out of 
the tube into the bowl; but it only 
fella little way, and remained there 
standing in the tube. As mercury is 
about fourteen times heavier than 
water, Torricelli saw that the height 
of the mercury in the tube was about 
one-fourteenth part of that of the 
thirty-four foot column of water, and 
he at once concluded that both the 
mercury and the water were held up 
by the pressure of the air on the sur- 
face of the bowl. He afterward found 
out that the mercury did not always 
stand at the same height, but that it 
would rise and fall with the changes 
in the weather. 

This led to the making of the 
barometer, which is the same in 
principle as the tube used by Torri- 
celli. In the picture, A B is the 
tube, and C the dish of mercury. 
The space above the mercury is 
called the Torricellian vacuum, be- 
cause Torricelli first found it out. 
A scale of figures is put on the side 
of the tube, so that as the mercury 
rises or falls the pressure of the air 
caneasily be seen. Sucha barometer 
is called a straight-tube barometer, 
but the one most used has a bent 
tube, like that in the second picture. 
In this the tube, A B C, is bent like 
a SIPHON, but it works the same as 
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the other, because the air presses 
down on the mercury through the 
open end of the shorter tube with 
just as much force as it does on the 
surface of the bowl. This is called 
a siphon barometer. A little weight, 
D, rests on the top of the mercury 
in the open end, and rises and falls 
with it. It is fastened to a thread 
which passes out of the tube and_ 
around a wheel which moves a 
pointer, F,) like! ja 
clock hand. This 
pointer turns round 
a dial, G, and points 
to figures showing 
the height of the 
mercury. and also 
to words such 
AS. GM Pais OF IRine, 
“Changeable,” etc. 
In pleasant weather, 
when the air is dry 
and free from damp- 
ness, it is heavier 
than in wet weather, 
and the mercury 
rises in the longer 
tube, causing the 
little weight to fall 
and move the pointer 
round till it points to 
the word “ Fair,” or 
some place near it. 
When the air is moist it is lighter 
than when it is dry, and the pressure 
being partly taken off from the 
weight, it rises and the mercury in 
the longer tube falls. This moves 
the pointer round the other way, and 
it then points to “Stormy” or 
a Ranise 

The barometer is often used to 
tell the height of mountains and 
other high places. As the air gets 
thinner the higher we go, the 
pressure becomes less and less on 
the mercury in the open end of 
the tube and causes that in the 
long tube to fall. As we know 
about how much the mercury will 
fall in going upa hundred feet, we 
can tell very nearly the height of a 
mountain by noticing the height of 
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the barometer at the bottom and 
then at the top. 

The Aneroid Barometer, the one 
most commonly used now, is a 
barometer without any fluidinit. It 
isa round, metallic, air-tight vacuum 
case, somewhat like a watch, the lid 


of which, held by metallic springs | 


inside, rises and falls by the pres- 
‘sure of the atmosphere. By some 
simple machinery this rise and fall 
is made to turn the pointers on the 
index and thus show the change. 
This barometer, which is fitted with 
a thermometer, as shown iu the pic- 
ture, is very useful to travellers, who 
can tell from it the height of moun- 


Aneroid Barometer. 


~ tains and other lofty places almost as 
- accurately as if they measured them. 
The word barometer is made up 
~ of the Greek words daros, weight, 
and metron, measure. Aneroid is 
from the Greek @ without, zeros, 
liquid, and ezdos, form, a form with- 
out fluid. 

BARREL. The sides of a barrel 
are made up of narrow pieces, called 
staves, which are made wider in the 
- middle than at the ends, but are bent 
so that their edges fit tightly to- 
gether. This forms what is called 
’ the bulge of the barrel—that is, the 
swell of the middle—and adds greatly 
to its strength. A barrel made with 
staves of the same width from end to 
end would be straight instead of 
bulging, and would be much more 
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easily broken in from the outside, 
for the bulge acts like an ARCH and 
resists pressure. 

The staves are held together by 
hoops, which are sometimes of wood 
and sometimes of iron. Grooves are 
cut around the inside of the staves 
near each end to receive the heads, 
which are round, flat pieces of wood, 
shaved thin at the edges so as to fit 
into these grooves. Heads are usu- 
ally made of two or more pieces, 
fastened together at the edges by 
wooden pins called DOWELS. When 
they are put into place the last hoops 
are put on and driven down tight, 
which brings the ends of the staves 
closely together and causes the 
grooves to hold the heads firmly. 
The ends of the staves which reach 
beyond the heads are called the 
chines. 

Barrels made for liquids usually 
have a large round hole, called a 
bung, in the middle of the side, by 
which thay may be filled and the 
contents may be drawn off. Barrels 
for dry articles are always unheaded 
by removing the hoops at one end, 
when the head readily comes out. 
The barrel is much more convenient 
to handle than the square box. It 
can be quickly rolled from place to 
place, and is swung in and out of 
vessels by means of hooks caught 
under the chines, Barrels were once 
always made by hand, but most of 
them are now made by machinery. 
The staves are planed, bent, ana 
grooved in a machine, and come out. 
all ready to be made up into barrels. 
The wood most commonly used for 
staves is oak, though much elm is 
used for flour barrels. The hoops 
and heads of flour barrels are gener- 
ally of ash. Wine and beer barrels 
are usually of oak with iron hoops. 
Barrels are sometimes made out of 
paper. Different sizes of barrels are 
called kegs, casks, pipes, hogsheads, 
and butts. 

The word barrel is from the 
French éarz?, but its origin is un- 
known. 
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BASALT, a very tough, heavy, 
igneous ROCK, usually dirty-brown, 
greenish-black, or black, It is often 
found in regular jointed columns, 
as in Fingal’s Cave, Scotland, the 
Giant’s Causeway, Ireland, and on 
the shore of Lake Superior. Basalt 
is much used, on account of its hard- 
ness, for macadamizing roads and 
making pavements. It is sometimes 
also melted and cast into blocks for 
building and mouldings. 

The word basalt is from the Latin 
basaltes, a dark; hard kind of marble 
found in Ethiopia. 

BASES, a class of substances 
which, when mixed with ACIDS, 
unite with them and form com- 
pounds (see ELEMENT) called 
SALTS. Bases, like acids, are made 
up usually of the elements HYDRO- 
GEN, OXYGEN, and some one other 
element; but, while in acids this 
third element is something which is 
not a metal, such as NITROGEN, SUL- 
PHUR, and CARBON, in bases the 
element which unites with hydrogen 
and oxygen is usually a metal, such as 
POTASSIUM, SODIUM, and COPPER. 
For instance, nitric acid is formed by 
. the union of hydrogen and oxygen 
with nitrogen, which is not a metal ; 
and the base caustic potash is formed 
by the union of hydrogen and oxygen 
with potassium, which is a metal. 
Thus we have two classes of sub- 
stances, one called acids and the 
other bases, which are wholly dif- 
ferent from each other. If now we 
mix one of these acids with a base, 
the two will unite and form a sub- 
stance entirely different from either. 
Thus, nitric acid and the base caus- 
tic potash will unite when brought 
together, and form nitre or SALT- 
PETRE (potassium nitrate), which is 
not like either nitric acid or potash. 
The compounds made by the union 
of acids and bases are called _ salts, 
because they have a general likeness 
to common SALT, which was one 
of the first salts known. A certain 
class of bases are called ALKALIES. 

The name base, which comes from 
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the Latin daszs, foundation, is given to 
this class of substances because they 
are the foundation of compounds. 
BASKET. The weaving of wicker- 
work is one of the oldest arts known 
to man. Baskets made before the 
time of Christ have been found in 
Egyptian tombs. The ancient Assyr- 
ians were skilful in wicker-work, and 


even made boats of it for use on the. 


river Tigris ; and the same kind of 
boats are still used’ on that river. 
These boats, which the Arabs call 
gooffah, are merely large, round, 
flat-bottomed baskets, made of 
strong wicker-work,. They are made 
water-tight by a coat of ASPHALT, 
smeared about an inch thick all over 
the inside and outside. This, which 
is mixed with some other things, 
soon becomes as_ hard as stone. 


Some gooffahs are large enough to - 


hold as many as twenty persons at 
once, and camels, horses, cattle, and 
sheep are often carried across the 
river in them. The Romans found 
the same kind of boats in use among 
the Britons. The Britons also built 
huts of wicker-work, and made great 
cages out of it in which they shut up 
and burned alive their prisoners of 
war. Indeed, so skilful were they 
in this kind of work that baskets 
made by them were much sought af- 
ter and brought high prices in Rome. 

Many kinds of twigs and splints 
are now woven into baskets, but the 
shoots of the WILLOW, or osier, are 
most generally used. These, which 
are cut yearly, are first soaked in 
water, and then peeled by 
made for the purpose. They are 


n 


a tool. 


sometimes used whole and round, ° 


but for fine work 
flat strips, like the straw used in 
plaiting straw hats and 
Ash, elm, and ‘birch shoots and 
splints are also used in basket-mak- 


they are split into - 


bonnets. - 


ing. Splints are thin flat strips got” 


by beating logs of wood with a maul 
or mallet until the layers of wood 
separate from each other, when they 
are peeled off and cut into the proper 
widths. There are now several 
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machines for making splints, which 
cut the wood from the log into the 
right thickness. Strong baskets are 
woven from rattan canes used either 
whole or split, and much furniture 
also is now made from them. 

Basket-making is very simple. 
Strong pieces are first laid across 
each other and woven together to 
make the bottom; the ends of thin- 
ner pieces are then fixed in these and 
turned up to form the ribs, and the 
sides are made by knitting or weav- 
ing smaller rods in with these until 
the basket is high enough, when the 
ribs are turned down and woven in 
so as to hold the whole tightly to- 
gether. This is the way to make 
the rudest kind of basket. Fine 
baskets are woven in many different 
patterns and colors, the splints being 
colored before using. The most 
elegant baskets are made in France, 
China, and Japan. In South Amer- 
ica the Indians make baskets of 
rushes so closely woven that they 
hold water; and the North 
American Indians also make very 
pretty ornamented baskets. 

The origin of the word basket is 
unknown. 

BASS. Fish of this name are 
found in almost all parts of the 
world, some in fresh and some in 
salt water. The principal fresh- 
water kinds in the United States are 
the black bass and the rock bass. 

The Black Bass is found in most 
of the Western lakes and streams, 
and many have been put into lakes 
in New York and New England. It 
is blue-black above with bronze shad- 
ings, and lighter below. This fish 
sometimes weighs seven or eight 
pounds. It bites well and fishing for 
it is good sport. The best bait is 
the minnow or other small live fish. 

The Rock Bass is broad like a 
roach, and is coppery-yellow in color, 
with dark bands and marks, It sel- 
dom weighs more than a pound, but 
makes good fishing, and is much 
liked for the table. It was once 
common only in the streams of the 
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valley of the St. Lawrence, but many 
are now caught in the Hudson River, 
Other fresh-water bass, such as the 
white bass and the grass bass, are 
caught in the great lakes. 

The Sea Bass, sometimes called 
the black bass, is the most important 
of the salt-water bass of the United 
States. It never goes into fresh 
water. Its color is blue-black above 
and lighter below, and the scales are 
edged with black so that it looks as 
if it were covered with a network. 
Sea bass are caught almost all along 
the northern Atlantic coast. The 
bait used is chiefly salted clams. 

The Striped Bass, generally called 
rock fish south of New Jersey, is the 
largest of all the basses, some of them 
weighing sixty or seventy pounds, or 
as much asa boy ten years old. It 
is bluish-brown above and silvery- 
white below, and is marked length- 
wise with brown stripes. It lives in 
the deep salt-water bays in the win- 
ter, and goes up rivers in the spring. 
Striped bass are caught generally 
with rod and line, with minnow, 
shiner, crab, shrimp, or shad-roe 
bait. They are sometimes caught 
also in nets. 

Bass belong to the perch family of 
fishes, and the name bass is made 
from darse, which comes from the 
Anglo-Saxon word é@rs, meaning a 
perch. 

BASSOON, a bass wind musical 
instrument, used in ORCHESTRAS 
and military bands. It is made of a 
long tube of wood, usually maple 
wood or plane tree, and is in two 
parts, bound together side by side 
for sake of convenience. It is played 
by blowing through a bent brass 
mouth-piece, which is fitted with a 
reed or tongue like that in a clarinet. 
It has generally eight holes and ten 
keys, and the tube is bent together 
so that the fingers can easily reach 
them. Military bands have several 
sizes of bassoons. 

The bassoon was first made by the 
Italians, who named it fagotto (bun- 
dle), because it is made of pieces 
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put together. The French call it]reaches forward, catches hold of 


basson de hautboy. Basson is from 
the Italian dassone, which comes from 
basso, bass, and the name is given to 
the bassoon because it is a bass in- 
strument. 

BAT, an animal with wings made 
of athin membrane or skin, which 
is stretched from the fingers of the 
hands and along the sides back to the 
legs and the tail. The four fingers 
are very long and slender and joined 
together by the membrane, but the 
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thumb is short and armed with a 
claw. The feet have five short toes, 
all with hooked nails. 
themselves up by these, with the 
head downward, as shown in the pic- 
ture, when they sleep or are at rest, 
usually in some dark place. When 
they want to fly they let go and their 
wings at once spread out. They fly 
easily, and are very active in the air, 
but are awkward and clumsy on 
the ground. When a bat walks it 


Bats hang’ 


something with one thumb, and 
draws its body up to it; it then 
does the same with the other thumb, 
so that it makes a kind of zigzag 
movement. 

In old times the bat used to be 
called a “ flittermouse,” and it was 
well named, for the common kind 
looks much like a mouse with wings. 
The color of both is nearly the same. _ 
The bat has small eyes, but the ears 
are large and its hearing is very 
sharp. The mouth too is large, so 
that it can easily catch insects when 
it is flying. 

Bats are found in almost all parts 
of the world excepting the coldest, 
but chiefly in hot countries. Those 
in North America live mostly on in- 
sects, but the food of some foreign 
bats is principally fruits. The vam- 
pire bat of South America, when 
very hungry, will suck the blood of 
poultry and of animals. 

The bat is a MAMMAL Of the order 
chetroptera, or hand-winged ani- 
mals. 

The word bat is changed from the 
old English éack. The Scotch call 
the bat bakie-bird or bawkie-bird. 

BATH. Bathing wasa part ofthe 
religion of many ancient nations, 
particularly the Egyptians, Hebrews, 
and Greeks; and the laws of Mo- 
hammed require that the face, hands, 
and feet shall be washed five times a 
day. Inthe desert, where water is 
very scarce, Mohammedans do this 
with sand. ; 

The public baths of the Romans , 
were the most splendid that have 
ever been built. Under the republic 
bathing establishments called da/nea 
were open to the public, though at 
first they were for the lower classes 
only, people of means having baths in 
their houses. But in time the balnee 
were frequented by people of all 
ranks, even the emperor bathing in 
public with the meanest of the people. 
Under the empire immense bathing 
establishments called zherme (Greek 
thermat, hot springs) were built, 
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which included not only baths in 
many forms, but places foramusement 
and exercise. In the fourth century 
A. D. Rome is said to have had 11 
great thermz and 952 public baths. 
The therme, the first of which was 
erected by Agrippa, were built some- 
what on the plan of the Greek gym- 
nasta. They contained, besides 
baths, gardens and colonnades, halls 
and courts for athletic games and ex- 
ercises, tribunes for the declamations 
of orators and poets, and libraries, 
museums and picture galleries. The 
therme of Caracalla, one of the most 
magnificent, its apartments being 
enriched with marbles and mosaics 
and adorned with statues and paint- 
ings, was 1500 feet long and 1250 
feet broad, or more than a mile 
around. The Therme of Diocletian 
were still larger and could accommo- 
date 3000 bathers at once, A single 
one of its rooms now forms the 
church of Santa Maria degli Angeli, 
next to St. Peter’s the largest in Rome. 
The noble Pantheon is supposed to 
have formed one of the halls of the 
Thermz of Agrippa. 


Plan of Public Baths at Pompeii. 


The general plan, of a Roman 
public bath may be seen in the ground 
plan of the baths at Pompeii, which 
had six entrances marked in the illus- 
tration I, 2, 3,4,5and6. Entrances 
1, 2, and 3 were for visitors, 4 and 5 
for servants and uses connected with 
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the baths. The entrance marked 6 
led to the part appropriated to 
women, which had no connection 
with the men’s baths. 

Men's Baths. A, apoditertum ; 
B, frigedartum ,; C,tepidartum , D, 
caldartum , a, latrina ; 6, open court 
¢, ¢, stone seats; d@, waiting-room or 
superintendent’s room ?; @, datrzna 
ff, stone seats; g, room of attend- 
ant; #, hot-water bath; z¢, labrum ; 
Z, furnace; m, hot-water tank; %, 
tepid-water tank; 0, cold water cis- 
tern; #, room for slavesin charge of 
furnace; g, narrow passage ; 7, yard 
where wood, charcoal, etc., were 
stored. 

Women's Baths, E, apodyte- 
rium; ¥, frig¢dartum,; G, tepidas 
vium, AH, caldaritum: s, waiting- 
room; ¢, z, stone seats; u, labrum ; 
w, hot-water bath. 
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Apodyterium of Baths at Pompeii. 


The apodyterzum was the dressing 
room, where visitors undressed and 
dressed after bathing. The illustra- 
tion shows the interior of the men’s 
apodyterium at Pompeii. Of the three 
doors, the one at the left is the gen- 
eral entrance, that at the right opens 
into the cold bath, and the nearest 
one in front into the warm _ bath. 
Stone seats run along three sides of 
this room. In the walls are holes 
which once held wooden pegs for 
hanging up clothes. The small dark 
niche under the window helda lamp. 

The frigzdaréum was the room 
containing the cold plunge bath (dap- 
testertum). The bath of the Pom- 
peiian frigidarium, shown in the pice 
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ture, is a circular marble basin 12 
jeet 9 inches in diameter, surrounded 
by two steps or seats and having a 
short low seat at the bottom on which 
the bather could sit when washing. 


i 


3 


SS== 
UF /== SSS 
a —SSs 


ree ee MUM al 


\ | ee 
e Sata : 


Co 2 
eh 


Frigidarium of Baths at Pompeii. 


The ¢epzdarzum, or tepid chamber, 
was aroom kept at a moderate degree 
of temperature, intended to break the 
sudden change from the heat of the 
thermal or hot chamber before the 
bather passed out into the open air. 
It also served as the place where the 
bather was scraped with the s¢rzgz/ 
or skin-scraper, a small bronze or 
iron instrument used after the sweat- 
ing bath, and was anointed with oil 
or some unguent. The illustration, 
representing the tepidarium at Pom- 
Deii, shows the bronze seats with 
which it was furnished. The doorat 
the right led into the caldarium. 

All around the walls of this apart- 
ment, which was elaborately deco- 
rated, are little recesses between the 
figures (felemones) upholding the 
cornice, which are supposed to have 
held the unguents, strigils, etc., used 
by the bathers. This room was 
heated by a brazier, but the tepida- 
rium in the women’s baths (G) was 
warmed by flues under the floor. 
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The caldarzium, or thermal 
chamber, where the bather took a 
hot-water or a vapor bath, was ar- 
ranged in all bathing establishments 
on a uniform plan, as shown in the 
illustration, which represents the sec- 
tion of the bath-room of a Roman 
villa at Tusculum. 


Tepidarium of Baths at Pompeii. 


It consisted of three principal parts: 
a semicircular alcove (/aconzcum) 
containing a round basin (aérum) 
around which bathers stood as they 
scraped off the perspiration, cleansing 
themselves in its water; an open 
space in the centre (swdatzo), where 
the bather exercised and took a sweat 
bath; and a hot-water bath (a/veus) 
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Plan of Caldarium, Villa of Tusculum, 


at the opposite side of the room. 
The bather exercised himself in the 
sudatio by lifting weights and per- 
forming gymnastics, to excite per- 
spiration. He then sat down in the 
laconicum, which was heated by hot 
air flues, until in a profuse perspira- 
tion, and finally entered the hot-water 


BATH 


78 


BATH 


bath. The floor of the caldarium was 
hollow beneath and the walls were 
fitted with flues, so that the whole 
apartment was surrounded by hot 
air, supplied from the furnace. The 
figures I and 2 represent the tepid 
and hot-water tanks. The next illus- 
tration shows the laconicum of the 
caldarium in the baths at Pompeii. 
_ The round basin in the centre is the 
labrum (i). The circular opening 
above it could be closed or opened 
' by means of a metal disk worked by 
chains. The three square windows 
in the roof were probably closed with 
glass. The alveus or hot-water bath 
was at the other end of the apart- 
ment. 
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Laconicum in Baths at Pompeii. 


The corresponding rooms in the 
women’s baths were on the same gen- 
eral plan. While it is probable that 
all public baths were arranged on a 
similar general system with those at 
Pompeii, many were far larger and 
more magnificent. The great thermz 
had too very large swimming tanks, 
surrounded with suites of dressing- 
yooms. The swimming tank in the 
therme of Diocletian was 200 feet 
long by 100 feet wide. To supply such 
immense establishments required a 
great deal of water, and this need ac- 
counts for the construction at Rome 
of so many magnificent aqueducts. 

The Turkish Bath is a copy of the 


ancient Arabian hot air bath, which 
was largely used also by the Rom- 
ans. The bather goes first into a 
room where the air is heated quite 
hot; when he begins to perspire he 
passes into a still hotter chamber, 
where the air is almost hot enough 
to cook an egg, and as soon as he 
perspires freely he goes into a wash 
room, where his body is scrubbed 
with soap and water, and cooled with 
a shower bath. He then plunges 
into a swimming bath in which the 
water is about as cool as the air, 
and after being dried passes to still 
another room, where he lies on a 
lounge, rolled up in a blanket, until 
his body is thoroughly dry and 
brought back to its common heat, 

The Russian Bath is very much 
like the Turkish, excepting that hot 
steam is used instead of hot air. 
The Turkish bath can be borne at a 
much greater heat than the Russian. 
If taken with care these baths are 
healthful, but if either be taken toa 
hot the blood will become so heated 
as to make it dangerous. 

The Cold Bath always gives the 
bather a sudden chill when he 
plunges in, but this is followed by a 
feeling of warmth and a glow all over 
his body. Thisis called the reaction. 
If he leave the water at this time and 
rub himself dry, he will feel light and 
strong, but if he stay in long after 
the reaction, he will again become 
chilled and his body will feel weak. 
Thus, when properly taken, the cold 
bath is healthful, but if abused it 
is unhealthful. None but strong, 
healthy persons should bathe in cold 
water, and it should not be used when 
the body is tired or overheated by 
exercise. 

The Warm Bath is very pleasant, 
and givesno shock to the bather. It 
causes a yentle glow throughout the 
body, quiets the nerves, and causes 
the blood to flow quicker ; but it does 
not strengthen like the cold bath, and 
if used too often it makes the bather 
feel changes of heat very quickly. 
Still, the best and pleasantest bath 
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for a healthy person is one in which 
the water is tepid or lukewarm. 

The Hot Bath brings the blood 
quickly to the surface, the skin be- 
comes red and swollen, the pulse full, 
and there isa feeling of weight about 
the head. This causes fatigue and 
weakens the body. It should not 
be taken regularly by healthy per- 
sons, but if used the bather should 
begin with a lukewarm bath and 
then let in the hot water little by 
little. He should leave the bath be- 
fore he feels any loss of strength, take 
a cold shower bath, and then rub 
himself dry with a coarse towel. 

Sea Bathing in the proper season 
is healthful, as the salt is good for 
the skin and strengthens the body. 
But care should be taken not to re- 
main in the water too long, as the 
reaction will pass off and the body 
become chilled. The body should 
be rubbed dry and the clothing put 
on at once on coming out of the 
water. No bath should be taken 
until two or three hours after eating. 

The word bath is from the Anglo- 
Saxon daeth. 

BATTERING RAM, an ancient 
military engine for battering down 
walls, consisting of a strong wooden 
beam furnished at the end bya mass 


ram as used by Dacians, from a 
sculpture gn the Column of Trajan. 
The next improvement was to sus- 
pend the ram from abeam placed on 
uprights, so that it could be swung to 
and fro. This required much less 
manual labor while it had much 
greater mechanical force. Some of 
these rams had a beam 100 to I5a 
feet long, with aniron head weighing 
more than a ton, and required a 
hundred or more men to swing them. 
By repeated blows from such an en- 
gine the part of a city wall attacked 
would in time be weakened and finally 
fall with a crash, giving access to the 
besiegers. In its latest form the bat- 
tering ram was covered over bya shed, 
as shown in the picture, which repre- 
sents a sculpture from the triumphal 
arch of Septimius Severus (C. L.A.). 


Battering Ram protected by Shed. 


In this, designed to protect the 
soldiers working it from the arrows 
and darts of the enemy, the ram was 
worked by means of ropes passing 
over pulleys. 

BAYONET, a stee! pike or sword 


of iron, usually moulded into the 
form of a ram’s head. In its earlier 
form it was carried in their arms by 
men who ran with it and struck the 


Column of Trajan. 


Battering Ram. 


wall with what force they were able 
toexert. This primitive use isshown 
in the illustration, which represents a |, 


which can be fastened on the end 


Bayonets. 
a, Sword Bayonet; 4, Common Bayonet 5 
c, Trowel Bayonet. 
of a gun, and used by foot soldiers. 
Before bayonets were made, men 
armed with long pikes or spears 
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were mixed in with musketeers to 
help them to keep off cavalry, as 
horses cannot be forced to run on a 
sharp-pointed thing ; but when bay- 
onets were added to muskets, pike- 
men were no longer needed. Com- 
mon bayonets are made straight and 
three-cornered, but some are like a 
sword, and others are shaped like a 
trowel, and can be used both to fight 
with and to dig the ground up to 
make banks of earth called intrench- 
ments, behind which soldiers can lie 
in safety. These three kinds of bay- 
onets are shown in the picture, @ 
being the sword bayonet, 2 the com- 
mon bayonet, and ¢ the trowel. bay- 
onet. Opinions differ as to the use 
of the bayonet in these days of long- 
range rifles and smokeless powder, 
but experience in the Boer and the 
Russo-Japanese war seem to prove 
its value, especially in surprises and 
in night attacks, 

The bayonet is named from Bay- 
onne, in France, where bayonets are 
said to have been first made about 
1640. 

BEADS. The principle places for 
making glass beads are Murano, 
near Venice, and Birmingham, Eng- 
land; but many are brought from 
China also. They are made from 
glass tubes of different sizes, which 
are cut up into little pieces and then 
rounded on the edges by melting 
with a blow-pipe, or by mixing them 
with sand and wood ashes and then 
shaking them up in a red-hot iron 
pan until they are rounded. The 
sand and ashes keep the beads from 
melting together into one mass, The 
large beads used for doll’s eyes are 
made in Birmingham. Beads are 
used for ornamenting slippers, purses, 
and fancy work, and great quanti- 
ties are sent to Africa, India, and 
the islands of the Pacific, where they 
are worn as ornaments. In China 
every mandarin wears a string of 
beads when in full dress. The long 
beads called “bugles” are much 
used by ladies for trimming dresses. 

Beads are made also out of metals, 
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precious stones, coral, amber, wood, 
and many other things. 

The word bead comes from the 
Anglo-Saxon ead or bede, a prayer § 
in former times beads were used to 
number prayers, as they still are 
used by some in strings called rosa- 
ries. 

BEAN, the seed of several kinds 
of PLANTS which bear pods. The 
common bean is cultivated both in 
gardens and in fields. There are 
many kinds, with seeds of different 
shapes, sizes, and colors, some of 
which grow on running vines and — 
some on bushy shrubs, Beans make 
good food for men and animals. 
Both the seeds and the green pods 
are cooked for the table. In Ger- 
many the pods are cut up while green 
and salted for winter use, The bean 
first grew in Western Asia and North- 
ern Africa, The Egyptians culti- 
vated it, and it was known in Europe 
in very early times. The Romans 
called it faba, and the family of the 
Fabii are said to have been named 
from it. 

The French kidney bean, or hari- 
cot, and the Lima bean are the seeds 
of plants entirely different from the 
common bean. It is not known 
where the haricot first grew, but it 
was probably an American plant, as 
both it and the Lima bean (named 
from Lima in Peru) have been found 
in Peruvian tombs. 

The word bean is Anglo-Saxon, 

BEAR, a large animal found in 
Europe, Asia, and America, but not 
in Africa and Australia. Bears, 
though flesh eaters, eat also vegeta- 
bles, honey, and other things. They 
live in both warm and cold climates, 
but those in warm countries are not 
so strong and savage as those in the 
polar regions. 

There are many kinds of bears, 
The Arctic or White Polar Bear lives 
in the most northerly parts of Asia 
and America, and always near the 
sea, because its food is principally 
seals, fishes, and sea birds. It is 
very large, often weighing fifteen 
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hundred pounds, or more than a 
large horse, and is strong and fierce. 
In the winter it goes into its den, 
which is sometimes only a deep hole 
dug in the snow, and spends most 
of the time there until spring. It is 
a very cunning animal, and has many 
tricks for getting food. 

A polar bear once saw a seal 
lying on the ice near a hole. He 
knew that if he went toward the 
seal on the ice it would go into the 
hole and escape him; so he crept 
along until he got as near as he 
could without being seen, then 
dropped into the water and swam 
under the ice until he reached the 


Head of Polar Bear. 


hole into which the poor seal ex- 
pected to retreat, and coming up 
through it seized him. 

The captain of a whaling vessel 
wanted the skin of a white bear 
whole and perfect, and thought he 
would try to kill one without shoot- 
ing it; so he laid a cord with a run- 
ning noose on the snow, and put a 
bait in it. A bear, going about on 
the ice, found the bait and got 
caught in the noose by one paw, but 
succeeded in getting it off with his 
other paw and carried away the bait. 
The snare was laid again. The 
bear came a second time, but remem- 
bering what had happened, he pushed 
the cord aside and again took the 
bait. The snare was laid a third 
time, the cord being hidden with 
snow, but this succeeded no better 
than the others. For a last trial the 
bait was put into a hole so deep that 


for his foster-brother, 


the bear could not get it without put- 
ting in his head, and a noose, hidden 
under snow, was put around it. But 
the bear had grown very suspicious 
by this time, and began by carefully 
pawing away the snow around the 
edges of the hole. He soon found 
the cord, put it aside, and carried off 
the bait as before. 

But white polar bears are some- 
times caught and are to be seen in 
most menageries. As they always 
suffer from the heat, blocks of ice 
are kept in their cages, pails of cold 
water are frequently thrown over 
them, and tanks are made for them 
to bathe in. In hot weather they 
may often be seen panting like a 
dog. The polar bear cannot be 
tamed, but always keeps up a stupid 
and brutal fierceness. 

The Grizzly Bear of North America 
is found mostly in the Rocky Moun- 
tains and the great plains near them. 
It is the fiercest animal in North 
America, and often grows very large. 
being sometimes nine feet long, or 
half as long again as a man. Its hair 
is shaggy, and usually grizzled, or a 
mixture of black, white, and brown. 
When taken young, the grizzly bear 
may be tamed. James C. Adams, 
a famous California huntsman, had 
a female grizzly named Lady Wash- 
ington, caught when about a year 
old, that followed him around like 
a dog. She slept at his feet by 
the camp-fire, carried burdens for 
him, followed him in all his hunting 
expeditions, and even fought for him 
with other grizzlies, Another one 
named Ben Franklin, caught when a 
cub, was brought up by a greyhound 
in company with her own pup. He 
always showed the greatest affection 
the greyhound, 
and roamed and hunted through the 
woods with him. Once, when his 
master was attacked by a wounded 
grizzly, he joined in the fight with 
such ferocity as to save his master S 
life. Adams is said to have some- 
iimes visited San Francisco with his 
pets, and to have walked through 
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the streets followed by a troop of 
unmuzzled grizzlies, which paid no 
attention to the yelping dogs and 
children that chased after them. 

The Black Bear is found in all the 
wild parts of North America, Its 
fur is soft and smooth and glossy 
black. This bear is seldom more 
than five feet long, is timid, and lives 
mostly on vegetable food, although 
when oppressed by hunger it will 
carry off and eat hogs and calves. 
It is a great climber of trees, and 
often robs wild bees of their honey. 
The brown bear of Europe is much 
like it in character and habits. 

The Cinnamon Bear, which lives 
west of the. Rocky Mountains, is so 
called because its fur is the color of 
cinnamon. It also is much like the 
black bear in its habits. 

Bears can be taught, by hard train- 
ing, to do many tricks which, on ac- 
count of the animal’s solemn face, 
grave manners, and clumsy motions, 
are very amusing. They will dance 
to the music of fife and drum, stand 
on their hind legs and carry a stick 
as a soldier does his gun, and even 
jump through a ring with flame 
around it. Tame bears kept about 
a house often get troublesome and 
carry off things from the kitchen 
and pantry, One once tried to carry 
away a pot of hot coffee which the 
cook had set on the hearth, but 
spilled the coffee and burned him- 
self. This made him so angry that 
he threw it down and smashed the 
coffee pot with one stroke of his 
paw. His master then fastened a 
log of wood with a chain to his col- 
lar, so that he could not get into the 
house. But Bruin did not like this 
and tried in vain to strike off the 
log with his paws. 
ged it down to the river and threw 
in the log, and got very angry be- 
cause every time he tried to sink it it 
would come to the top again. At 
last he dug a hole, put the log in, 
scraped the earth over it, and 
stamped it down with his feet ; and, 
thinking he had got rid of his trouble, 
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started to walk away, but found him- 
self worse off than before. This 
made him still more angry, and he 
gave several hard jerks which broke 
the chain, and Bruin thus got free, 
leaving his tormentor buried in the 
ground. 

The bear is a MAMMAL of the ore 
der carnzvora, or flesh-eating ani- 
mals. 

The word bear is from the Anglo- 
Saxon dera. 

BEAVER, a small animal valued 
for its fur. It is found mostly in the 
northern parts of North America and 
of Asia. It was once quite common 


Fore Foot of Beaver, 


in Europe, but it is now rare. The 
beaver is usually about two feet long, 
and weighs thirty to sixty pounds, 
or as much asa boy from three to 
six years old. Its color is reddish- 
brown or chestnut, but sometimes 


Hind Foot of Beaver, 


black ones are found, and some- 
times ALBINOS, or white ones, Its 
fur is of two kinds, a soft, thick fur 
which grows next to the skin, and 
long, coarse, glossy hair on the out- 
side. Each foot has five toes, but 
only the hind feet are webbed, so 
that in swimming they only are used, 
the fore feet being folded under the 
body. The tail of the beaver is 
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large and flat, and is used as a scull 
in swimming. Some writers say it is 
also used as a trowel to pound down 
the earth and clay with which it 
builds its house, but this is doubtful. 
Beavers always live near lakes or 
rivers, and where there are plenty 
of trees, because their food is mostly 
the roots of water plants and 
bark. They build their huts or 
lodges in groups near the edge of the 
water, scraping away the earth and 
mud in front so as to make the water 
deep; and they also dig holes in the 
banks near their huts, with their 
openings under water, into which 
they fly when their huts are attacked. 
When the water of a running stream 
is too shallow to make it free from 
freezing, they deepen it by building 
across it a dam of small trees, roots, 
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branches, stones, moss, grass, and 
mud. Their teeth are so sharp that 
they can easily gnaw through a 
trunk five or six inches thick. All 
their work is done by night. They 
always lay up in summer a supply of 
food for the winter. 

Beavers are hunted both in winter 
andin summer. In winter-time they 
are usually caught in their huts or 
holes, but in warm weather they are 
taken in nets and in traps baited with 
a substance called castor, which is 
got from a kind of pouch in the male 
beaver. Great numbers are killed 
yearly by the Indians and trappers in 
the far West for the sake of their 
furs. Beavers are easily tamed so 
as to answer to their name-and to 
follow their master around like a 
dog. They love to be fondied, and 
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will creep up into a person’s lap and 
behave much like a petted cat. 

In former times men’s tall hats, 
which are now covered with silk 
plush, were covered with a felt made 
of beaver fur, and were therefore 
called beavers, a name still some- 
times given to them. In England a 
law was once (1638) passed forbid- 
ding the use of any other material 
for hat-making, and the beaver was 
hunted so much that the supply was 
nearly used up; but since silk hats 
have been in fashion beavers have 
had some chance to increase in num- 
ber. Beaver fur is now principally 
used for the trimmings of ladies’ 
dresses and cloaks, and for men’s 
collars and gloves. 

The beaver is a MAMMAL of the 
order gizres, or gnawing animals. 

The word beaver comes from the 


Anglo-Saxon éeofer, which is from 
the Latin fiber. 

BED. Savages generally sleep on 
the ground on piles of leaves or 
boughs, or on the skins of animals. 
The East Indians sleep on the floor 
on light mattresses, which they roll 
up and put away in the morning; 
the Japanese lie on matting, resting 
their heads on a wooden rest which 
fits closely to the neck, and the 
Chinese on low bedsteads just raised 
above the ground. Most peoples in 
Europe have beds and bedsteads like 
those used in this country, but Ger- 
man bedsteads are shorter than 
others, and instead of sheets and 
blankets are covered with a secon 
mattress made of down, almost as 
thick as the under one. The best 
beds are now made with steel 
springs, covered with mattresses. 
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Mattresses are filled with many 
materials, such as hair, wool, cotton, 
feathers, moss, cocoa-nut fibre, and 
shavings of paper or wood, but 
horse-hair mattresses are the best. 
Pillows and bolsteys are generally 
stuffed with hair or goose feathers. 
Beds should be turned over every 
day, so that the dampness caused by 
sleeping upon them may not make 
them musty. 


Fig. 1.—Pompeian Bedstead. 


The ancients had their beds sup- 
ported on frames or bedsteads much 
like those used at the present day. 
In Oriental countries the mattress 
was laid on a divan or raised plat- 
form along the wall of the sleeping 
room, in much the same manner as 
it is to-day. In Assyria and in 


Persia couches or bedsteads were - 


very elaborately made, with frames 


Fig. 2—Roman Sofa Bedstead. 


of bronze and iron, and sometimes 


even of silver and gold, with legs 
carved to represent those of animals. 
The bedstead of Og, King of Basan, 
was of iron (Deut. iii. 11), and those 
of Ahasuerus of gold and_ silver 
(Esther, 1. 6). Homer tells of 
couches of ivory and silver and ,of 
bedsteads inlaid with gold, ivory, and 
silver. The ancient Egyptians had 
bedsteads of a peculiar shape, fitted 
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with a head-rest, much like that used 
in Japan to-day. The bedsteads of 
the Greeks and Romans were very 
similar to those of the present day, 
as will be seen in Fig. 1. 

Some Roman _ bedsteads were 
made like a large sofa and so high 
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Fig. 3.—Dido’s Bedstead. 


as to require a footstool or a set of 
steps togetintothem. Fig. 2, which 
represents one with mattress and 
pillow, is from a bas-relief in the 
British Museum. 
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Fig. 4.—Great Bed of Ware. 


A similar one, but open at the 
foot, is shown in an illustration of 
Dido’s bedroom, Fig. 3, from the 
Vatican Vergil, a manuscript of the 
fEneid, of the fourth or fifth century, 
preserved in the Vatican Library. 

In England the early bedsteads 
were Open couches, with a canopy 
over the head only. but the large 
“four-poster,’’ a heavy piece of 
carved furniture with a canopy over 
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it supported by posts at the corners, 
came into fashion about Queen 
Elizabeth’s time. The famous Bed 
of Ware, referred to by Shakespeare 
(Twelfth Night, iii. 2), preserved in 


the Saracen’s Head Inn, at Ware, }. 


Hertfordshire, is said to be twelve 
feet square. It is of solid oak, with 
canopy, head-board, cornice, and 
posts elaborately carved. Twelve 
persons are said to have slept in it at 
once. It was built probably about 
1500, but by whom is unknown. 

The word bed comes from 

. Anglo-Saxon dedd. 

BED-BUG. This insect is found 
in beds and pigeon houses, and in 
the nests of swallows and bats. It 
usually hides away in the daytime, 
and comes out at night to seek its 
food. It bites by pricking through 
the skin with a kind of three-jointed 
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Sucker of 
Bed Bug. 


sucker, through which it also sucks 
blood. The bed-bug has a small 
head and a flat body; old ones are 
of a rust-red color, but the young are 
so light that one can almost see 
through them. It is hatched from 
oval white eggs, and is full grown in 
eleven weeks. Bed-bugs are very 
hard to kill; one has been kept alive 
in a sealed bottle without food for 
more than a year. Cockroaches are 
the enemies of bed-bugs, and kill 
great numbers of them. 

The bed bug is an INSECT of the 
order Aemzpiera, or half-winged in- 
sects. 

BEE. There were no honey bees 
in America until they were brought 
here by Europeans, but they are 
now found all over North and South 
America, although they did not 
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reach South America until 1845 and 
California until 1850.. The Indians 
call them the white man’s fly, be- 
cause they go wherever the white 
man settles. ; 
Bees live in communities or soci- 
eties, and are divided into females. 


Honey Bee—Queen, 
Each hive has 


but one female, called the queen. 
who governs the society and lays the 


males, and workers. 


eggs. The males, who do no work, 
are called drones, and there are 
sometimes several hundreds or even 
thousands of them ina hive, there 
being usually one in every thirty 
bees. The queen bee seldom leaves 
the hive except in the swarming sea- 
son, after which all the drones in the 
hive are killed by the workers. The 
workers, who form_ the principal 
part of each society, do all the work, 
gathering the honey, making the 
wax and building the cells, and feed- 
ing and taking care of the young. 
Bees are very strong, and can fly 
very fast and for a long time with- 


Honey Bee—Drone, 


out lighting. Their eyes are made 
to see at great distances; when a 
sent from home they go up into the 


air until they see the place where 
their hive is, and then fly toward it 
in a straight line with great speed, 
from which the shortest line between 
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two places is sometimes called a}| workers with the pollen or dust of 
“bee-line.” This habit of bees is | flowers mixed with honey and water, 
well known to hunters of wild honey,} After five or six days more the 
who often find hives in the woods |larve begin to spin a covering or 
by following bees that are going|cocoon around themselves, from 
home. Drones have no stings, but | which the workers come out, perfect 
the females and the workers each | bees, in twenty days, and the drones 
in twenty-four days. Queen bees 
are ready to come out of the cocoon 
in sixteen days. If the hive is not 
full the new queens are all stung to 
death in the cells by the old queen; 
but if the colony is large, one of the 
new queens is permitted to come 
out. 
old queen leaves the hive, taking with 
have one at the back part of the|her a part of the bees, and goes off 
body. The sting of a bee is shown|to form a new one. This is called 
in the picture. In this a isthe place | swarming, because when they leave 
where the poison is made, @ the tube | the hive they usually collect in a 
through which it is carried to ¢, the} mass, called a swarm, on the branch 
_ poison bag, where it is kept for use,}of a tree, a bush, or some other 
and @ the tube through which it 
flows to thesting. The sting is made 
of a sheath, e, in which are two 
darts, with sharp points and ragged 
edges like saw-teeth, one of which, 
much enlarged, is shown in fA 
When a bee stings it first makes a 
wound with the sheath, along which 
the poison flows in a groove; and it 
then thrusts in the darts to deepen 
the wound. The saw-teeth edges 
are very hard to pull out, and bees 
are often so hurt in trying to get 
them out quickly that theydie. Bee 
poison is so deadly that a single 
sting will kill an insect, and animals 
and men have been sometimes killed 
by bees which attacked them in 
great numbers. 

When the queen bee has paired 
with one of the drones she goes to 
work to lay eggs, laying sometimes 
as many as two or three thousand in 
aday. Worker eggs are first laid in 
one set of cells, and then drone 
eggs in another; and if the hive is 
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Sting of Honey Bee, much Enlarged, 


e, Stings in Sheath; %, Point of one of the 
Stings. 


handy place, as shown in the picture. 


very full and it is thought best to 
have another queen, she lays a third 
set of eggs in a third set of cells. 
In three days the larvee, which look 
like small, white worms, come out 


of the eggs. They are fed by the 


If the owner of the bees then sets 
an empty hive near them, they will 
go into it and set te work to make 
wax and honey, just as they did in 
the old one. The new queen of the 
old hive rules until another queen 


As soon as she appears, the — 


it 
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appears, when she too leaves and 
founds acolony. When two queens 
come out at the same time, they 
fight until one of them is killed. 
The food of bees is of two kinds, 
the pollen of flowers and sweet 


Swarm of Bees. 


juices. The pollen is gathered on 
the hairs of their legs and carried to 
the hive for the food of the young 
ones. The juices of flowers are 
licked up by the hairy proboscis, or 
trunk, which serves as a sort of 
tongue. This, which is made up 
of several parts, can be lengthened, 
shortened, twisted, and bent in any 
way, so that it gathers all the sweets 
from the petals and the bottom of 
the flower-cups. If a flower is not 
’ full blown, the bee will open it wide 
j enough to get in its proboscis for the 
juices and its front legs for the pol- 
len. Bees also gather a great deal 
of honey from the sweet juices which 
plant lice scatter in little drops 
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upon tne leaves of trees. Juices are 
carried by the proboscis into the 
mouth, from which they pass into 
the honey bag, a kind of first stom 
ach, where they are changed into 
honey; but they are not digested, 
for bees have a second stomach for 
the digestion of food. The honey 
can be brought up from the first 
stomach at will, either to feed the 
young or to be stored up in the cells, 
WaAxX is made only by the working 
bees. They have a pouch in the 
back part of the body in which the 
wax grows little by little. When 
the pouch is full the wax sticks out in 
little scales, and either the bee him- 
self or some of his fellow-workers 
take it off and use itin making honey- 
comb. The cells in the comb are 
always made six-sided, as shown in 
the picture, so that no room is 
wasted. They are at first soft and 
white, but soon become firm and 
dark yellow. Cells made for HONEY 
and pollen are about twice as large 
as those for hatching, and are always 
built with their mouths slanted up- 
ward, so as to be easier filled. The 
honey-combs, which are’ begun at 
the top of the hive and built down- 
ward, are about an inch thick, and 
are each made up of two sets of cells 
placed back to back. Between every 
two combs is left a space about 
half an inch wide, so that the bees 
can carry honey to the cells. As 


Cells of Honey Comb. 


each one is filled, it is sealed up with 
wax. The honey and polien thus 
stored up serve the bees for food 
during the winter. Farmers often 
take the honey with care out of the 
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combs and put the empty combs 
back into the hive to be again filled 
by the bees, 

The honey bee is an insect of the 
order Aymenoptera, or membrane- 
winged INSECTS, 

The word bee comes from the 
Anglo-Saxon deo. 

BEECH. Thebeech tree growsin 
Europeand America. In the United 
States it is sometimes more than a 
hundred feet high, or four or five 
times the height of an apple tree, 
and makes a beautiful shade tree. 
It is so seldom struck by lightning 
that the Indians consider themselves 
safe under its shelter in a thunder 
storm. It bears little three-cornered 
nuts, which squirrels and other small 
wild animals and some birds like] 
very much. They are fed also to 
swine and poultry, and some people 
like them, but they are apt to cause 
giddiness if too many are eaten. In 
France beech oil is made out of 
them, which is both eaten as salad 
oil and burned in lamps. Beech 
wood rots easily in the air, but not 
ander water, and is used for making 
mill-wheels. It is made also into 
shoe lasts, tool handles, bowls, 
rollers, etc., and in France into sadéots 
or wooden shoes. 

The copper beech, with copper- 
colored shining leaves, and the 
purple beech, with blood-red leaves, 
are ornamental trees, often seen in 
parks. 

The word beech comes from the 
Anglo-Saxon éece or b@ce. 

BEEF, the flesh of the ox or cow, 
when killed. Beef is the best kind 
of meat for food, and is richer in 
flavor and more easily digested than 
any other meat. Good ox beef is 
bright red with yellowish fat, and has 
a loose grain ; cow beef is not quite 
so red, the fat is whitish, and the 
flesh a little firmer. Poor -beef, or 
beef too old for food, is usually dark 
red, with hard, skinny fat. 

An animal for beef is cut up by 
the butcher into parts, as shown in 


the picture. These parts are cut 


into stmaller pieces by the retail 
butcher, when he sells the beef to 
families. 
Corned beef is made by soaking 
the lean parts in a pickle made of 
salt, saltpetre, and a litile brown 


Animal cut up for Beef. 


@, Porterhouse Steak; 4, Sirloin: ¢, Middie 
Ribs; @, Fore Ribs; ¢, Rump;_4, Mouse Bute 
tock; g, Chuck Ribs; %, Round; 7, Clod; 7. 
Shoulder; 4, Brisket ; 2, Thin Flank ; #z, Thick 
Flank; ~, Leg; 0, Shin; ~, Neck. 


sugar. Smoked beef is first cured 
in pickle, like corned beef, and then 
smoked over a wood fire. Beef cut 
into thin slices or strips and dried 
in the sun is called jerked beef. 

The word beef comes from the 
French de@uf, which is from the 
Latin dos, genitive dovzs, Greek dous, 
an Ox. 

BEER, a drink made out of malt, 
hops, and water. Malt is made 
chiefly of barley, though wheat, rye, 
oats, Indian corn, and in India rice 
are sometimes used. The person 
who makes the malt is called a malts 
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ster, He wets his barley in great 
heaps and then spreads it over the 
floor of a dark room, where it swells 
and sprouts just as it would if it 
were planted in the earth, It is then 
dried on the floor of a kiln, when the 
jittle sprouts drop off and are after- 
ward sifted out. The sprouting is 
stopped just at this time because 
the grain then has in it the most 
sugar ; if the sprout was allowed to 
grow more it would use up the sugar. 
The barley, which is called malt at 
this stage, is dried a long or ashort 
time according to the kind of beer 
thatis wanted. For light-colored ale, 
which is the name of several kinds 
of beer, it is dried a short time; for 
dark-colored or heavy ale, a longer 
time ; and for porter and brown stout, 
stronger kinds of beer, the malt is 
dried until it is browned. Brown 
stout gets its name from its color 
and strength. Porter, which was 
first made in England in 1739, is 
still darker. It is so called because 
it was a favorite drink with porters 
and other laboring men. 

Malted barley has a much sweeter 
taste than fresh grain, for it has 
more sugar in it. It is also softer, 
and can easily be crushed in the 
fingers. The malt is now ground or 
bruised, when it is called grist. The 
grist is put into a large wooden tub 
and mixed up with hot water. 
Another change now takes place in 
the barley—most of the starch in it 
is turned into a kind of sugar called 
grape SUGAR. The water melts this 
sugar, and gets from it a pleasant 
sweet taste. The liquid, which is now 
called sweet wort, is next drawn off 
and boiled in a great copper kettle 
with Hops. Hops give the bitter 
taste to beer, so that more or less 
is put in according to the bitterness 
wanted in it. 

After boiling, the liquor is strained 
and cooled as quickly as_possible, 
and put into a large vessel called a 
fermenting tun. A little YEAST is 
added, and after it has stood a while 
it begins to bubble up 2ac to froth 
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at the ea and in a short time a 
change takes place in it. After this 
change, which is calied fermenta- 
tion, the liquid has a new taste and 
smell; the sweet taste of the sugar 
is gone, and it is much stronger and 
sharper than before. This is bee 
cause the sugar in it has been 
changed by the action of the yeast 
into two things, CARBONIC ACID and 
ALCOHOL. Alcohol is made up of © 
just the same things (CARBON, OXY- 
GEN, and HYDROGEN) as sugar, 
only they are put together in differ- 
ent proportions. When yeast causes 
the sugar to turn into alcohol, it 
simply takes from it some of its oxy- 
gen and some of its carbon, and 
forces them to unite, forming car= 
bonic acid, which passes off in bub- 
bles of gas into the air. All of the 
hydrogen of the sugar remains be- 
hind, and uniting with what is left of 
the oxygen and the carbon, becomes 
alcohol. Any liquor which has passed 
through the change of fermentation 
is called a fermented liquor. 

The beer is now put into large 
hogsheads and left to seitle until 
it is clear, when it is pumped into 
beer barrels for sale. The German 
beer called dager béer is fermented 
in a different way from ale, the yeast 
being put into the bier in the casks, 
which are then laid up in cool cel- 
lars, where the fermentation goes 
on slowly. What we call lager bier 
in this country is properly schenk 
bzer, for it is not kept long enough 
in cellars to be called Zager, which 
in German means something laid up. 
The name of beer is also sometimes 
given to drinks made from spruce, 
sassafras, ginger, and other herbs 
and roots, but they are generally 
called root beer. The way to make 
beer from malt was first found out 
by the ancient Egyptians, who made 
theirs from barley. In the time of 
Tacitus (P. &. P.) it was in common 
use among the Germans, and also 
among the Britons and Celts. 

The word beer comes from the 
Anglo-Saxon 4207, which is from 
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bere, barley. Ale is from the Anglo- 
Saxon ¢ala. 

BEET. Many kinds of beets 
are cultivated, but the principal ones 
are the common beet, the mangel- 
wurzel, the chard, and the sea 
beet. There are several varieties 
of the common beet, all different in 
shape, size, and color. The small 
red and the long yellow are the best 
for table use. Mangel-wurzel beets 
are larger and coarser than common 
beets, but very sweet, and make ex- 
-cellent food for cattle in winter. 
The chard is a small beet much 
eaten by farmers and laborers in 
Germany and France. The seabeet 


is cultivated in gardens for use as 


greens. The leaves of the beet, 
especially of the white beet, are often 
boiled and eaten as greens. 

Beet sugar is made from the juice 
of the common white beet. It was 
first made in France in the time of 
the Emperor Napoleon I., who, being 
at war with England, would not let 
British cane sugar be brought into 
the country. When refined, it looks 
and tastes like the best cane sugar. 
Molasses also is made from it, which 
is distilled (see ALCOHOL) into a 
spirit. 

The Hebrews did not know the 
beet, but the Greeks and Romans 
cultivated red and white beets and 
ate beth the roots and the leaves. All 
the kinds known to-day are supposed 
to have corne from the sea beet, so 
called because it grew on the sea 
coast. 

The word beet comes from the 
German Jeete, which is from the 
Latin deta. 

BEETLE. Beetles may be known 
from other insects by the two horny 
sheaths or wing-covers called elytra, 
which cover their true wings so 
closely, when they are not flying, 
that they look as if they had no 
wings. The wing-covers are often 
very beautiful, being of various col- 
ors, blue, green, yellow, etc., and 
sometimes spotted with gold. The 
wings, which fold up under the 


tele) 


BEETLE 


covers very curiously when closed, 
are commonly twice as long and 
twice as wide as the covers. Most 
beetles’ legs are long and fitted for 
running, and they have two strong 
horny mandibles or jaws, made for 
gnawing and chewing. They live 
on different kinds of food, some on 
other insects and worms, some on 
carrion, some on rotten wood and: 
some on growing wood, some on 
grain, some on roots, and some on 
leaves and flowers. 

Beetles pass through three fuli 
stages or changes in life. The lar- 
ve or grubs have long, flat, worm- 
like bodies, with horny heads and 
three pairs of legs; but some, 
which are hatched inside of nuts 


Tiger Beetles, 


and fruits, have no legs. Before 
going into the-second or pupa state, 
the larva often makes a case or co- 
coon for itself out of earth, or of lit- 
tle chips and dust fastened together 
by threads. Larvae sometimes lie 
in these cases for years before turn- 
ing into full beetles. 

Beetles are found mostly in woods 
under leaves, logs, and_ stones, 
under the bark of rotting trees, or in 
ditches and beside streams. Some 
live in the water, and mav often be 
seen darting over the surface catch- 
ing little insects. There are many 
thousand kinds of them, more than 
eight thousand of which live in the 
United States. Tiger Beetles are so 
called from their stripes, and because 
they are as fierce among insects 
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as tigers are among quadrupeds. 
They prey on caterpillars, flies, and 
other beetles, and will even eat each 
other when shut up together. The 
pictures of two kinds of common 
tiger beetles are given on p. 80. 
The Bombardier 
Beetle is so called from 
its habit of shooting a 
strong liquid from be- 
hind at its enemies; 
bombard being an old 
name for a_ cannon. 
Scavenger Beetles 
have feet fitted for dig- 
ging, and make deep 
holes in the ground. 
They live on filth, of 
which they clear up a great deal. 
Some of them are called Carrion 
Beetles because they eat up dead 
animals. Others, called Sexton 
Beetles, bury the bodies of ani- 
mals. They have a very strong 
scent, and when they smell the dead 
| body of a mouse, frog, or other small 
animal, they gather round it and 
examine the ground. If it is hard 
and stony, they look for a better 
place, and then a great many of 
them together carry the body there; 
but if the ground is soft they all set 
to work digging with their long legs 
under it till the animal sinks down 
into the hole. They then lay their 
eggs in it, cover it up, and when 
the larvee are hatched they feed on 
it. If they left the body above 
ground, it would dry up and be- 
come unfit for their food, or some 
other animal might eat it. Among 
this class of beetles are also those 
commonly called tumble-bugs, which 
make little balls out of manure 
‘and then roll them away with their 
hind legs. They lay their eggs in 
these balls, and roll them into deep 
holes which they dig. If the road 
is too rough they lift them upon 
their heads, which are broad and 
flat, and thus carry them. The an- 
cient Egyptians thought these ani- 
mals were so useful in manuring the 
ground with their balls that they 
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called them sacred*beetles, and wor- 
shipped them. They also carved 
figures of them in gold, precious 
stones, and other materials, and 
wore them as ornaments and charms. 
Many of these are still found in an- 
cient tombs, and are called scarabez 
(beetles, plural of Latin scarabgus, a 
beetle). 

The Carpet Beetle, common in 
Europe, but not known in the United © 
States before 1872, is more destruc- 
tive to carpets than the carpet moth. 
It eats also woollen clothing, furs, 
leather, collections of animals, birds, 
and insects, dried meats, and many 
other things. It is most destructive 
in the larva state, when it is only 
about three-eighths of an inch long, 
with long brown bristly hairs along 
its sides pointing backward. When 
it becomes a beetle, it is only about 
one-eighth of an inch long. If cap- 
tured, it folds up its legs and pre- 
tendsto be dead. Carpet beetles are 
most plentiful in May, but they con- 
tinue their ravages all summer long. 

Other wonderful beetles are the 
stag-horn beetles, whose long jaws 
look like the horns of a stag. Our 
common Horn Bug belongs to this 
class. In some countries this kind 
of beetle is very useful in clearing 
up dead wood in forests. They lay 
their eggs in the bark of trees blown 
down by tempests, and their grubs 
eat up the whole tree, which is thus 
turned to dust and enriches the 
earth. The Spring Beetle or snap- 
ping bug is so called because when 
laid on its back it can spring up, 
turn over, and come down on its 
feet, The June Bug is a kind of 
beetle that is common in the North- 
ern United States in June. In the 
South, where it appears earlier, it is 
called the May Bug. Curculios or 
weevils are a kind of beetles that live 
on fruits and grains, and do great 
injury to crops. The worms found 
in plums, apples, chestnuts, and 
other fruits come from eggs laid in 
them from beetles. The Spanish 
Fly, which is ground to powder and 
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made into blistering plasters, is a 
bright green beetle. FIRE FLIES or 
lightning bugs, LADY BIRDS, potato 
bugs, squash bugs, and many other 
common insects also are beetles. 

The beetle ‘belongs to the order 
coleoptera, or sheath-winged IN- 
SECTS. 

The word beetle is from the An- 
glo-Saxon dé¢e/, which is from dz¢azz, 
to bite. 

BELL. Bells have been made of 
different kinds of metal, but an AL- 
LOY of copper and tin, called bell- 
metal, is thought to be the best. 
This is usually made of three parts 
of copper to one part of tin, and a 
little zinc and lead are sometimes 
added. Very good bells are now 
made of cast-steel in England and 
Getmany. Bells of fine tone have 
been made out of glass, but they 
break too easily to stand long the 
blows of the tongue. In casting bells 
the first thing to do is to make the 
mould, which is built up of fine 
sand. (See STATUE.) The core or 
part which fills the inside of the bell 
is first made, and then around this is 
built up the outside, which must be 
as far from the core as the bell to 
be cast is thick. A place is left at 
the top to pour in the metal, which 
is drawn off from the furnace into a 
great crucible or earthen pot. This 
is swung by a CRANE, to which it is 
fastened by chains, over the mould, 
which is in the pit beneath the floor, 
and tipped up and the metal turned 
in as fast as it will run. After 
cooling, the mould is drawn out of 
the pit, and the bell, which is very 
rough, is finished with chisels and 
files, 

The largest bell in the world is the 
one called Tzar Kolokol (King of 
Bells), in Moscow, Russia. It was 
cast in 1733, but fell during a fire 
and remained buried in the earth 
until 1836, when it was raised by the 
Emperor Nicholas. It is more than 
three times as high asa man (19 
feet and 3 inches), and weighs as 
much as two hundred and twenty 
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common cart-loads of coal (443,000 
pounds). It has a large piece 
broken out of its side, so that it can- 
not be rung, and it is set upon a 
stone foundation and used as a lit- 
tle church, of which the broken 
place is the door. Another great 
bell in Moscow, the largest in the 
world in use, is more than thirteen 
feet across at the bottcm, or about 
as wide as a fair-sized room, and 
weighs as much as eighty cart- 
loads of coal (160,000 pounds). The 
next largest bells in the world are 
in Peking, China, where there are 
eight each weighing as much as 
sixty loads of coal (120,000 pounds). 
The largest bell in America is in the 
Cathedral of Notre Dame in Mon- 
trea]: it weighs nearly as much as 
fifteen loads of coal (29,400 pounds), 
The largest bells in New York are 
those once used on the fire alarm 
towers ; they weigh as much as five 
loads of coal each (about 11,000 
pounds). One of the most noted 
bells inthis country is the Liberty 
Bell in Independence Hall, Phila- 
delphia, which was rung when 
independence was declared. It is 
badly cracked, so as to be unfit for 
use. Some churches now have 
chimes or peals of bells. The best 
chimes consist of eight to twelve 
bells of different sizes, so made that 
they sound musical notes, like those 
of a piano. Tunes can thus be 
played on them. 

The ancients used bells very much 
as they are used to-day; they were 
rung in the houses, by tradesmen in 
the streets and markets, and as sig- 
nals in camps; they hung them on 
the necks of cattle and goats, just 
as people in the Alps now do, and 
decorated horses withthem. Church 
bells were first used about A. D. 400 
by Bishop Paulinus of Nola in Italy, 
and they came into use in England 
and France about the seventh cen- 
tury. The curfew bell (French 
couvre-feu, cover fire) was rung in 
England at eight o’clock as a signal 
to warn people to put out fires and 
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lights, necessary then when so many 
buildings were of wood and thatched 
with straw. The custom of ringing 
the curfew was kept up until the 
sixteenth century. 

In old times it was believed that 
bells had the power of driving away 
evil spirits: and so it was the cus- 
tom to ring the church bell when a 
sick person lay dying, to frighten 
away the evil spirits which were 
supposed to stand about the foot of 
the bed waiting for his soul. A bell 
rung at such a time was called a 
“passing bell,” because the dying 
person was passing away to another 
world. The passing bell was also 
rung when a funeral was passing, 
that those who heard it might pray 
for the soul of the departed. It may 
still be heard in some New England 
villages, where the church bell is 
often tolled as many strokes as the 
years of the dead person’s life. Bells 
are often pealed too for marriages, 
and rung on public occasions, such 
as tires, invasions, etc. On ships 
time is marked half hourly by bells. 
The twelve hours are divided into 


_ periods of four, beginning at noon, 


' wind, 


musie12) to 4, 4 to, 8.6 to 12. At 


_noon, at four o'clock, and at eight 


o'clock, 8 bells are always struck. 
The half hours between are thus in- 
dicated : half past twelve, 1 bell; 
one o'clock, 2 bells; half past one, 3 
bells ; two o'clock, 4 bells ; half past 
two, 5 bells; three o'clock, 6 bells ; 
half past three, 7 bells; four o'clock, 
8 bells. The series then begins 
again, half past four, 1 bell, etc. 
The word bell is from the Anglo- 
Saxon ée//an, to make a loud sound. 
Our word bellow also comes from it. 
BELLOWS, an instrument or ma- 
chine used for making a blast of air 
for blowing fires, for giving air to 
mines, for filling organ pipes with 
etc. Common bellows are 
made of two wooden sides, whose 


_ edges are joined together by a strip 


of leather, fastened all around to 
both, so that the sides will rise up 
from and close down upon each 
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other. Through one of the sides is 
a hole, a, covered on the inside with 
a VALVE, J, made so that it will 
open and shut like a little door, and 
at the end is a nozzle or small tube, 
c. When the two sides are raised 
up from each other, as shown in the 
picture, the outside air pushes open 
the valve and fills the inside of the 
bellows. On pushing the sides to- 


gether again the air inside closes the’ 
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valve, so that it can get out only 
through the nozzle, and as this is 
much. smaller than the valve it 
rushes out with much more force 
than it entered and makes a strong 
blast. Another kind of bellows is 
told about under ORGAN. 

The word bellows comes from the 
Anglo-Saxon éaelg, a bag, the first 


‘bellows having been made like a 


bag. 

BERGAMOT, a kind of citron, be- 
longing to the same family of fruits 
as the orange, lemon, and lime. It 
is sometimes called also bergamot 
orange, as it is round and looks 
much like an orange. From its 
rind is distilled (see ALCOHOL) the 
oil of bergamot, much used in mak- 
ing perfumery, eau de cologne, hair 
oils, essences, and liqueurs. Oil of 
bergamot is made also by grating 
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the rind and then pressing it in glass 
vessels. 

Tne word bergamot is from the 
French dergamotte, named from the 
town of Bergamo, Italy, from which 
the fruit is said to have first come. 

BERYL, a precious stone, of the 
same mineral species as the emerald 
and the aquamarine. It is made up 


chiefly of silica and alumina, like the | 


emerald, but differs from it in color, 
being often blue, pale green, yellow- 
green, golden-yellow, and even white, 
Beryls are found in upper Egypt, 
Siberia, Hindustan, Ceylon, and 
South America. Many have been 
found in the United States, espe- 
cially in North Carolina, Colorado, 
Arizona, and in New England. Some 
very beautiful yellow, pale green, 
and white ones have been got near 
New Milford, Conn. A beryl weigh- 
ing 80 pounds is in the museum at 
Stockholm, Sweden, but the larg- 
est ones in the world are found at 
Ackworth and Grafton, N. H. One 
from Ackworth in the Natural His- 
tory Museum, Washington, weighs 
600 pounds, and one from Grafton, 
three and a half feet long by three 
feet wide, weighs several tons. 
These are both pale green, and are 
coarse and of little value. 

The word beryl is from the Latin 
beryllus, Greek berullos. 

BIRCH, a tree growing in Eu- 
rope, Asia, and America, generally 
in cold places. There are several 
kinds, the White Birch, which has 
white bark, being the most common. 
It grows higher on the Alps than 
any other tree, and is almost the 
only tree found in Greenland, where 
its bark is used for covering houses. 
It is avery useful tree; in some coun- 
tries its bark is made into shoes, 
hats, shingles, boats, drinking-cups, 
and ropes, and its wood is used by 
turners, coopers, and wheel-wrights. 

The Paper Birch, which grows in 
Canada and the Northern United 
States, has a very tough bark, out 
of which the Indians make their 
canoes, They also make beautiful 
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boxes, baskets, buckets, and cups 
out of it, and thin sheets of it are 
used for paper. 

The Black Birch, called also the 
mountain and the sugar birch, 
grows throughout New England 
and westward to Ohio. Its wood is 
rose-colored, hard, and fine grained, 
and good for cabinet work. Its 
leaves and bark have a sweet smell 
and pleasant taste. In Connecticut 
birch oil is made from its twigs, by: 
boiling them in tanks and distilling 
(see ALCOHOL), and sold as oil of 
wintergreen for use in making con- 
fectionery. 

The Red Birch grows in the 
Southern and Middle States. Birch 
brooms. are made from its twigs and 
its branches make excellent barrel 
hoops. Russia leather is tanned 
with birch bark, which gives it its 
delightful smell. 

The word birch is from the Anglo- 
Saxon dzrce or beorc. 

BIRDS. Birds, like MAMMALS, 
are warm-blooded, but they differ 
greatly from mammals in many 
other things. They are all oviparous 
(Latin ovzparus, from ovum, egg, 
and sarere, to bring forth), that is, 
their young are hatched from eggs 
which are laid by the parents, and 
they do not suckle their young. With 
few exceptions they are covered 
with a coat of feathers, which are 
mostly fitted for flying, while among 
mammals only BATS can truly fly. 
They have hard horny bills, in 
place of teeth ; and they have a giz- 
zard to grind their food, which is 
found in no other animals, 

As birds are much heavier than 
the air, they have to use a great 
deal of strength to fly in it.’ The 
bones in their wings are much like 
those in the arms and hands of 
man, but the MUSCLES which move 
them are much stronger for their size 
than those in man. All birds that 
use their wings much have a sharp 
strong ridge standing out from the 
front of the breast-bone, something 
like the cut-water or keel on the 
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bow of a vessel. On each side of 
this arz fastened the muscles, which 
enable them to spread out and work 
their wings so as to raise their bod- 
ies into the air and keep them there 
a long time without resting. 

Some birds which do not fly, 
like the ostrich, whose wings are of 
little use save. only to aid it in run- 
ning, have no need of such strong 
muscles, and the breast-bone has 
therefore no ridge at all, but is nearly 
flat,-like that in man. 

To enable birds to fly, swim, or 
move rapidly on land, it is necessary 
that they should be not only very 
strong, but also, very light. Their 
bones are therefore made, thin, and 
their whole body is filled with nu- 
merous air cells. Birds which fly 
highest and fastest have the most 
air cells; the eagle, for instance, 
has them in all its bones, but the 
ostrich only in its thigh-bones. The 

| air from the lungs, which is much 
warmer and therefore lighter than 
the outside air, passes into and out 
of these cells at the will of the bird, 
some birds being able to fill even 
the quills of their feathers. All 
this adds much to the lightness of 
the body, but still the bird could not 
fly if his wings were not fitted with 
long FEATHERS, which add to the 
size of the wings without making 
them much heavier. The feathers 
on the under side of the wing, which 
strike against the air in flying, are 
larger and stronger than the others, 
and are called quill-feathers or simply 
quills. At the base of the quills, on 
both sides of the wing, are smaller 
feathers called wing covers. The 
tail feathers, which are like the quills 
of the wings and have covers above 
and below them, serve as a rudder to 
guide the bird in flying and to bal- 
ance it in theair. They are also the 
principal ornament of most *'rds. 
The bodies of birds are covered with 
a thick coat of down and feathers, 
their swift motion in flying being 
apt to cool the blood, just as fast 


Motion in a carriage or boat has the! prey. Their eyes ar 
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effect of a cooling breeze; so they 
need warmer clothing than most ani- 
mals. Arctic birds are more warmly 
clad than those which live in hot 
climates, but the latter have more 
beautiful plumage. Birds moult or 
change their feathers usually once a 
year, and their colors vary much be- 
tween summer and winter. 

Birds live on different kinds of 
food : some on flesh alone, some on. 
fish, some on insects, some on seeds 
of plants, and some on a mixture of 
all these kinds. Most of them swal- 
low their food whole or simply torn 
into pieces. It goes, when swal- 
lowed, through the gullet into a first 
stomach called the crop, where it is 
soaked and softened. It then paSses 
through another part of the gullet, 
where it becomes mixed with a 
liquid called gastric juice, into 
another stomach called the gizzard, 
which is made up of strong muscles, 
and has a very tough leathery lin- 
ing. This acts like a kind of mill, 
the muscles rubbing the two sides 
of the lining together and grinding 
the food as between mill-stones. To 
add to the grinding power of the 
gizzard, birds swallow sand and 
small stones, which aid in crushing 
hard food. The gastric juice, which 
is a kind of acid, helps to digest the 
food. The gizzard is most perfect 
in birds which live on seeds and 
grains; in other birds it differs ac- 
cording to their food. Those that 
live on fish have no gizzard, as their 
food is easy to digest without grind» 
ing. 

"The inside parts of the common 
fowl are shown in the picture, in 
which a is the gullet, 4 the crop, 2 
the part of the gullet where the gas- 
tic juice is made, ¢ the gizzard, the 
liver, @, e, f, and & parts of the in- 
testine, and g the place where the 
waste parts of the food pass off. 

, Birds have most of the senses, but 
those of taste and of touch are gen- 
erally very dull. But their sight i3 
very keen, especially in birds of 
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made and are fitted with a kind of 
thin skin or membrane inside of the 
eyelids, which they can draw down 
at will, and which, while they can 
see through it, protects the eyes 
from injury and enables them to 
look at the sun without being dazzled 
by its rays. The nostrils of all birds 
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open on the top of the beak, and it 
is: supposed that some birds, such as 
birds of prey, have a strong sense 
of smell; but this is denied by some 
writers. With a few exceptions, 
birds have no outer ear, but they 
all have the sense of hearing. All 
birds have some kind of a cry, but 


96 


BIRDS 


many have no song. Both sexes 
call to each other, but of the singing 
birds only the males, as a general 
rule, are able to sing. Water birds 
are more noisy than land birds, and 
tame birds sing more than wild ones. 
Generally, birds of bright and beau- 
tiful plumage do not sing so sweetly 
as those which are less gayly dressed. 
Many birds change their homes with 
the change of the season. Most of 
those which enliven our fields and 
forests during the summer leave with 
the coming of cool weather for the 
south, where they can more easily 
get food during the winter; but they 
always return. with the spring, and 
many visit the same places year after 
year. ; 
All birds lay EGGS, mostly in care- 
fully built nests, but a few lay them 
on the bare ground or in the sand of 
the seashore (see BIRDS’ NESTS). 
They hatch their young from the 
eggs by sitting on them, but a few 
leave them to be, hatched by the 
sun, The object of sitting on them 
is only to keep up the right amount 
of heat, the warmth of the body be- 
ing just enough for this. Equal 
warmth made in any other way will 
do as well. Eggs may be hatched 
by steam or oven heat. When the 
time comes for a bird to be hatched, 
it cuts its way out of the shell by 
means of ahard scale fitted to the 
end of its beak, and which soon after 
falls off. Some birds are able to run 
about and to pick up food as soon 
as they leave the shell; othgrs are 
hatched’ without feathers, anél need 
to be fed and cared for by their 
parents for days and even weeks. 
The legs of birds are made much 
like those of man. The feet are di- 
vided into toes, usually three in front 
and one behind; but some, as com- 
mon fowls, have a fifth toe or spur 
behind ; some, as the bustard, have 
no hind toe; some, as the parrot, 
woodpecker, etc., have two toes in 
front and two behind; while the 
ostrich has only two toes forward 
and: only a part of one behind. 
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|Birds’ feet vary according to their 
imode of life: some have strong, 
|hooked claws; some long, straight, 
i\weak ones; some have the toes all 
‘separate, and some have them con- 
inected with a web or membrane. 

| Birds are divided into many orders, 
‘the following classification being the 
‘system most used by naturalists in 
| North America: 

I. Passeres (Latin passer, spar- 
‘row), the perching birds, compris- 
‘ing most of the songsters familiar 
‘in wood and field. More than half 
of all living birds are in this order. 
Passerine or perching birds have 
short slender legs and four long toes, 
three in front and one behind, with 
slightly curved claws, fitting them 
for perching on trees, as shown in 
the picture of the foot of a lark. 
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Foot of Perching Bird—Lark. 


Il. Macrochives (Greek makros, 
long, chezr, hand), comprising the 
whippoorwills, chimney-swifts, and 
humming-birds. Birds of this order 
have great power of flight. 

Ill. Pszttacz (Greek fpszttakos, 
parrot), comprising the parrots, 


Foot of Climbing Bird—Woodpecker. 


IV. Pzcz (Latin pzcus, wood- 
pecker), the woodpeckers, of which 
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twenty-five species are found in 
North America. The feet of the 
Pici are fitted for climbing, having 
two toes in front and two behind, as 
in the illustration. 

V. Coccyges, (Greek kokkyx, 
cuckoo), comprising the cuckoos, 
kingfishers, toucans, etc. The illus- 
tration shows the foot of a king- 
fisher. 


Foot of Perching Bird—Kingfishes. 


VI. Raptores (Latin, robbers), 
birds of prey, including the eagles, 
vultures, hawks, owls, etc. Birds of 
this order have strong beaks, hooked 
at the point, and long, powerful 
curved claws or talons fitted for 
seizing and holding their prey. The 
picture shows the foot of a falcon, 


Foot of Bird of Prey—Faicon. 


VII. Columbe (Latin columba, 
dove), comprising the doves and 

igeons. The Columbe are closely 
related to the Galline. 

VIII. Gallzne (Latin gallina, hen), 
formerly called Rasores or scratch- 
ing, birds, because they scratch the 
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earth with their strong claws for|legged, wading birds, including the 
food. They comprise domestic fowls, | herons, ibises, storks, and bitterns. 


grouse, quails, partridges, pheasants, 
wild turkeys, etc. 
is of the foot of a pheasant. 


Foot of Scratching Bird—Pheasant. 


IX. Lemicole (Latin Zémus, mud, 
colere, to dwell), rather small, slender- 
legged, wading birds that live along 
muddy shores, feeding chiefly on 
worms and other small animals which 
they get by probing in mud or sand 
with their long bills. They com- 
prise snipe, woodcock, sandpipers, 
plovers, curlews, etc, Most of them 
are hunted as game. 

X. Paludicole (Latin palus, 
marsh, colere, to dwell), the marsh- 
dwellers, including the cranes, rails, 
and coots. They are large birds 
with long legs and neck, part of the 
head being naked or with hair-like 
feathers. The picture shows the leg 
and foot of a crane. 


Foot of Wading Bird—Crane. 


X11. Odontoglosse (Greek odous, 


The illustration | tooth, g/ossa, tongue), including the 


flamingoes, long-necked, small- 
bodied birds, with very long legs, 
webbed feet, and a heavy bill some 
like a duck’s, but bent downward 
about the middle. 

XIIL. Anseres (Latin anser, goose), 
including the ducks, geese, and 
swans. 

XIV. Steganopodes (Greek stegnos, 
covered, and fous, foot), including 
the cormorants, pelicans, frigate 
birds, etc., all of which have full 
webbed feet, as shown in the picture 
of a pelican’s foot. 


Foot of Swimming Bird—Pelican. 


Their legs are usually short and are 
set back further than in most other 
birds. They live chiefly on fis and 
are expert swimmers. 
XV. Zubcnares (Latin tubus, tube, ° 
nares, nostrils), including the alba- 
trosses, petrels, fulmars, and other 
sea birds. They are all web-footed 
swimming birds and are closely re- 
lated to the Longipennes, but are 
distinguished from them by having 
the nostrils carried forward along 
the bill through round tubes opening 
about half way between the base 
and the tip of the upper mandible. 
XVI. Longzpennes (Latin longus, 


XI, Herodiones (Greek herodios,\long, penna, wing), including the 


heron), tall, long-necked, 


long-} gulls, terns, skuas, skimmers, ete, 


run very fast. 
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They are chiefly sea-birds with 
webbed feet and long pointed wings. 


Being very strong ‘flyers, they are| 


often seen on the ocean at great 
distances from land. 

XVII. Pygopodes (Greek fpyze, 
rump, and fous, foot), including the 
loons, grebes, auks, etc. They are so 
called because their legs are set far 
back near the rump, so that they 
walk nearly erect. Their feet are 
webbed and they are excellent swim- 
mers and divers. All have short 
wings and are nearly tailless. 

XVIII. Lmpennes (Latin zz, not, 
penna, feather), flightless diving 
birds, including the penguins, in 
which the wings are without quills 
and unsuited for flight. 

XIX. Ratzte (Latin rates, raft), 
flightless running birds, including 
the ostriches, rheas, cassowaries, 
emus, etc., so called because their 


breast bones have no keel, as in other 


birds, but are flat like a raft. Their 
wings are not fitted for flying, but 
their legs are strong and they can 
The illustration rep- 
resents the foot of arunning bird, the 
cassowary, a large ostrich-like bird of 
Australia and the Papuan islands. 
The Ratite are sometimes divided 
into the sub-orders Struthzones, the 


- Foot of Running Bird—Cassowary. 


ostriches; Ae, the rheas or Ameri- 
can ostriches ; Caswarzz, the casso- 
waries and emus of Australia; and 
Apteriges, the nearly wingless kiwis 
of New Zealand. 

The word bird comes from the 
Anglo-Saxon dzrd or brid. 

BIRDS’ NESTS. Birds differ from 


all other kinds of animals in building | 


nests to lay their eggs and to hatch 
their young in. Different birds have 
different kinds of nests, some of 
which are very simple and rude, and 
some wonderful in their plan. 

Birds may be divided, according 
to their nests, into two great classes, 
those which build on or in the 
ground, and those which build above 
the ground, in trees, etc. Among 
ground building birds are included 
all which dive under water, almost 
all which swim, and a large part of 
those which live along the shore and 
wade in the water. Some that are 
classed with the ground builders 
make no nest at all. Thus many 
water birds lay their eggs on the bare 
surface of rocky cliffs or in sandy 
places along the shore. Among 
land birds the whippoorwill makes 
no nest, but lays its eggs on dry 
leaves in the woods, and the night- 
hawk drops its eggs on bare rocks 
or sometimes on the flat roofs of 
houses. Other ground builders 
make hollows in the sand for their 
eggs, and some build nests of reeds, 
sticks, and leaves near the edge of 
rocks near the water. Among these 
last are most of the sea ducks, geese, 
swans, and gulls. The eider-duck 
builds first a rough platform of sea- 
weeds and rushes, and then covers 
it with DOWN. 

It is said that water-fowl always 
build their nests on the sides of rocks 
which look toward the west and 
northwest. The archipelago of 
Faroe, between the island of Faroe 
and the Shetland Islands, is a favor- 
ite place for sea birds. There are 
twenty-five great rocks there called 
Vogelberg (Bird-rock), on which 
birds of many kinds build their nests 
every year. 

In Australia is a kind of turkey 
called the brush-turkey, which piles 
up a large heap of decaying leaves, 
grass, etc. After the heap has be- 
come warm from the rotting of the 
vegetable matter, the brush-turkey 
digs a hole about two feet deep in 
the top, lays its eggs init, buries them, 
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and leaves them to be hatched out by 
the heat. These mounds are always 
built like pyramids, and sometimes 
have in them many cartloads of grass 
and leaves. Another kind of bird 
builds high mounds of sand, grass, 
and leaves, and still another makes 
earth mounds sometimes more than 
twice as high as a man and buries its 
eggs deep in them. 

Among other ground building 
birds are those called miners, which 
either dig deep holes in the earth 
for their nests or use burrows made 
by other animals. The kingfisher 
digs a crooked gallery, nearly as long 
as a man, in the side of a bank, and 
at its end makes a round hole in 
which it lays its eggs. 
martin lives in large families or col- 
onies, which build their nests in 
holes about three feet deep dug in 
the side of a sand bank; and when 
the gravel is too coarse the holes are 
made deeper until fine sand is 
reached. The bird begins its hole 
by pecking away the sand with its 
beak, while it clings on to the out- 
side of the bank with its sharp 
claws; but as soon as the place is 
large enough for it to get into it digs 
with its claws and brushes out the 
sand with its wings. At the end of 
the hole it makes a little round cham- 
ber and lines it with soft grass and 
feathers. The common petrel (see 
GULL) digs a winding burrow in 
the side of banks, but makes no 
nest in it, laying only one egg on 
the bare earth, Its burrow is some- 
times very long, turning now this 
way and now that, and lastly coming 
back under the place where it began, 
and ending in a chamber nearly un- 
der the opening. The burrowing 
owl makes its nest in the holes of 
the prairie dogs on the plains of the 
West, and in the burrows of the 
ground squirrel in California. 

Almost all the class of birds 
which include common fowls, tur- 
keys, peacocks, pheasants, grouse, 
partridges, and quails make their 
nests on the ground. The wild tur- 


The sand-} 


key hides hers in tall grass, and cov- 
ers up her eggs with leaves when 
she has to go off for food. The 
quail, the meadow lark, and other 
birds also hide their nests away be- 
side tufts of grass, making a kind of 
arched covering over them. Most 


of the American sparrows nest on 
the ground, but the common house 
Many of the 


sparrow does not. 
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Fig. 1.—Nests of Cliff Swallows. 


larks, thrushes, and other small 
birds also build their nests on the 
ground. 

The most wonderful birds’ nests 
are those which are built in trees, 
bushes, and other places above the 
ground. Some of these are made of 
a kind of mortar plastered together 
by the birds’ beaks; some are cut 
out by their sharp bills from the solid 
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wood of trees; some are ingeniously 
woven together from grass and hair, 
and hung from the branches of trees 
or set up in the crotches of limbs, 
and some are made of leaves sewn 
together as neatly as if done with 
needle and thread. Among the 
birds which build their nests of mor- 
tar, or moist clay, are the cliff and 
barn swallows of America and the 
house swallow of Europe. Cliff 
swallows build flask-shaped nests, 
like those shown in Fig. 1, formed 
entirely of mud and plastered against 
the side of high rocks or cliffs. Six 
or seven birds generally work at one 


nest, flying off in all directions and 
coming back with their beaks filled 
with mud, which they soften by 
working before plastering it on the 
nest. One of them, whom we may 
call the master-builder (while the. 
others are only masons), sits inside | 
| the nest, smooths down the clay, and | 
sees that the work goes on properly. | 
The clay, when baked by the sun, be- | 
‘comes very hard. In wet weather 
‘swallows work very fast and soon 
finish their nests, but in dry weather 
they work only in the morning and 
evening, when the clay is moist. 
Barn swallows’ nests are built in 
much the same way, but they are a 
little different in shape and the walls 
are usually knit together with bits of 
hay. They are plastered up under 
the eaves and against the rafters of 
barns, and sometimes even of dwell- 
ings. Beside the nest is almost 
always built a little platform or 
perch on which the male bird can sit 
and sing to his mate while she sits on 
the nest. It is said that when the 
season is to be cold the nest is 
nearly closed, with a hole just big 
enough to let the bird in, but that 
when the season is to be very warm 
the nest is open at the top all the 
Way across. 

Birds which cut holes in trees to 
build their nests in are called carpen- 
ter birds. The chief of these are the 
woodpeckers, whose sharp beaks 
peck away at the hardest living trees 
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until a hole fit for the nest has been 
cut. A short tunnel, sloving upward, 
only large enough for one bird’ to go 
through at a time, is first cui, and 
then a larger hole is made downward 
in the middle of the tree, sometimes 
three or four feet deep. The eggs 
are laid at the bottom of this on the 
small chips that have fallen. Both 
the male and female birds work by 
turns at cutting these nests, seldom 
stopping until their house is done. 
In the plains of the West, where 
there are no trees, woodpeckers dig 
out their nests in earth in the sides 
of banks, : 
Eagles and some other birds build 
what are called platform nests, on 
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Fig. 2.—Nest of Magpie. 


the tops of the highest trees. They 
are made of branches of trees and 
sticks woven together so as to form 
a nearly level floor, and so strong as 
to bear the weight of a man. On 
this, without building any nest, the 
eagle lays her eggs and hatches her 
brood. A few eagles, however, lay 
their eggs on the edges of high cliffs 
almost on the bare rocks. Pigeons 
also build platform nests of sticks so 
loosely laid together as scarcely to 
hold the eggs laid on them. 

Many birds build rude baskets of 
sticks in the limbs of trees and then 
make a soft nest inside. The mag- 
pie, a sly and cunning bird, which 
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steals and eats the eggs and young of 
other *birtis, ig very careful to guard 
_itg own. nest by building a strong de- 
- fence around it of sticks and thorns 
“woven closely together, as shown in 
Fig. 2. Inside of this its nest is 


made of roots of plants, wool, and 
feathers, plastered together with 
mud. The mocking bird also builds 
its nest of fine woven roots inside of a 
wall of brambles and thorns. Among 


Fig. 4.—Nest of Social Weavers, 


the most curious nests are those 
made by the birds called weavers, 
among which are included the orioles 
and others. The Baltimore bird 
weaves out of several kinds of grass 
a kind of long round pouch, open at 
the top, fastening it to the branches 
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of atree, and sometimes weaving the 
twigs in with it. It is very curiously 
and strongly woven, the threads 
of grass being passed through and 
through as if with a needle. There 
are other kinds of weaver birds in 
Asia and Africa, one of which builds 
nests like that shown in Fig. 3, 
almost always hanging them from 
the ends of twigs and branches, and 
often over water. This is on account 
of the snakes and monkeys that 
abound in hot countries, and which 
are the greatest enemies birds have. 
The twigs which will bear birds’ nests 
will not bear the weight of the mon- 
key, who is too cunning to trust him- 


Fig. 5.—Nest of Tailor Bird, 


self on a slender branch which may 
break and let him drop igto the 
water. There is another Meaving 
bird in Africa, called the social 
weaver, a number of which club to- 
gether and build an immense grass 
canopy like an umbrella (Fig. 4) in 
the top of a tree, weaving it so closely 
that it will shed water as well asa 
roof. Under this shelter each pair 
of birds build their own nest. 

The tailor bird of India makes a 
still more curious nest than the weav- 
ers, for it actually sews the edges 
of leaves together, as shown in> 
Fig. 5. After picking out a leaf | 
large enough for its nest, it pierces | 
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rows of holes along its edges with its 
sharp beak, and then sews it up intoa 
bag with a long fibre of grass, which 
makes excellent thread. If the leaf 
is not large enough, it brings another 


_ one and sews it on to the first one in 


the same way. It is said that the 
tailor bird will even make a knot at 
the end of his thread to keep it from 
slipping through. The bag _ thus 
made is only the outside of his home, 
and after it is done he builds a warm 
downy nest within. The nest is 
always at the end of a limber twig, 
so that no mischievous animals can 
reach it, and as the outside is of the 
color of the other leaves it is quite 
securely hidden, There is another 
bird that sews, but which uses only 
short threads just long enough to go 
across once, and ties a knot in the 
end of each piece as it draws it 
through. This bird, called the fan- 
tailed warbler, is found in some parts 
of Europe. 

BISMUTH, one of the ELEMENTS. 
It is grayish-white, crystalline, with 
a reddish tinge; is brittle and easily 
powdered, and is a bad conductor 
of heat and electricity. It is found 
usually mixed with metals, such as 
cobalt, nickel, copper, silver, lead, 
and tin. The principal places where 
it is got are South Australia and 
New South Wales, Sweden, Ger- 
many, Siberia, Bolivia, and the 
United States. Bismuth forms AL- 
LOYS with most other metals; it 
toughens lead and makes tin more 
elastic and sonorous; and when 
added to both tin and lead it makes 
an alloy easily melted, which is 
largely used for electrotype moulds. 
In different forms bismuth is used 
in glass and porcelain staining, and 
in gilding porcelain; for making 
pearl white, used as a cosmetic ; for 
making a fine yellow paint called 
antimony yellow, and in medicine. 

The origin of the word bismuth is 
unknown. 

BITUMEN, the general name of 
several kinds of mineral pitch or 
resin. They are all found in the 


the United States are 


earth or in rocks, or bubbling up 
from springs. Some suppose that 
they are vegetable in origin like coal, 
but they differ from coal in many 
ways. The common kinds of bitu- 
men are: that which flows like oil, 
such as naphtha or PETROLEUM; 
that which is both soft and hard, be- 
ing either pasty like pitch or hard 
as ASPHALT ; and that like india rub- 
ber, which is soft and springy, and 
will rub out pencil marks. The last 
has been found only in three places 
in the world, in England, in France, 
and near Southbury, Mass.; but the 
oil and soft and hard bitumen are 
common in many countries. 

In the island of Trinidad in the 
West Indies is a large lake of bitu- 
men, a mile and a half round and 
covering about a hundred acres, 
which is hard enough to walk upon. 
There are celebrated bituminous 
springs near the site of ancient Baby- 
lon, from which the bitumen flows 
like oil, together with salt water, on 
which it floats. It is skimmed off 
and left in the air, when it grows 
hard. The Babylonians used_ this 
to make cement for building. There 
is also much bitumen along the 
Dead Seain Palestine, supposed to 
come from springs at its bottom. 

The ancient Egyptians used bitu- 
men for embalming or preserving 
dead bodies; and this is what makes 
mummies so black and hard. It is 
now used for covering roofs and ter-. 
races, for all kinds of work under 
water, and for making walks and 
roads. 

The word bitumen 
Latin dztumen. 

BLACKBFRRY. The wild bush 
or shrub on which the blackberry 
grows is rightly named the bramble, 
and in England the fruit is commonly 
called the brambleberry. The rasp- 
berry bush has the same name, and 
they both belong to the rose family 
of PLANTS. The blackberry grows 
almost allover Europe and Asia, and 
in most parts of North America. In 
found the high 
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bush blackberry, the low-bush black- 
berry, and the dewberry, all of which 
grow wild. There are several cul- 
tivated kinds, among which are 
those called the Lawton, the Dor- 
chester, and the Wilson. There is 
also a kind the berries of which are 
white when ripe. The fruit of the 
cultivated kinds is larger and better 
than the wild fruit. Blackberries 
are eaten for dessert, and made into 
preserves, jelly, and jam. A kind of 
wine is also made from them. 

The blackberry is not a real berry, 
but acollection of stone FRUITS. 

BLACKBIRD. The bird com- 
monly called blackbird in the United 
States is really a starling. In New 
England it is usually called the red- 
winged blackbird, because it has a 
patch of scarlet oneach wing. This 
bird is found in summer nearly all 
over North America, living usually 
in swamps and low meadows. It 
builds its nest in May in low bushes 
or turfs of grass, and lays three to six 
white eggs marked with blue or pur- 
ple. In the early part of the season 
it lives on insects and grubs, but 
when corn is ripening it eats the 
juicy grains and does some damage 
to the crops. Farmers then hunt 
blackbirds, and their flesh is very 
good eating. 

The Crow Blackbird is the purple 
grakle, which also belongs to the 
starling family. It is a large bird, 
but not quite so long as a crow, and 
is blue-black with shadings of green 
and bronze. These birds are found 
from New England to Florida: In 
the spring they follow the farmer’s 
plough and pick up grubs and worms, 
which would destroy a good deal of 
corn, but they also do some damage 
by pulling up corn. They build their 
nests in trees and lay four to six 
bluish-white eggs, with brown and 
black streaks. 

The European Blackbird belongs 
to the thrush family. It is a fine 
singer, and, like all the thrushes, is 
easily taught. When wild it sings 
only from March to July, especially 


at night, but in the cage it sings 
nearly all the year round. Its mem- 
ory is so good that it will learn to 
sing several tunes without mixing 
them, and it will sometimes even im- 
itate words. The blackbird should 
be kept ina large cage by itself, as . 
it will often peck smaller birds to 
death. It should also have plenty of 
fresh water, as it loves to bathe. It 
will eat bread crumbs, and both raw 
and cooked meat, and, in their sea- 
son, likes cherries, elderberries, and 
other berries. This blackbird lays 
four to six pale green eggs, spotted 
with buff. 

BLACKFISH. Thecommon name 
of a fish found on the coasts of 
New England and New York. The 
Indians called it the ¢azz¢ , and it is 
now often called the tautog, which is 
the plural of the Indian word. The 
blackfish or tautog is a thick chubby 
fish, without any split in its tail, and 
has a slimy skin covered with small, 
hard scales. Its back and sides are 
black mottled with brown, and its 
lower parts are white, It is caught 
in rocky places near the shore, with 
lobster, crab, or clam bait, and is 
usually eaten broiled or baked. 
Blackfishing is very good sport in the 
spring and early summer. 

BLACKING, a preparation for 
preserving or polishing boots and 
shoes, harness, and other leather arti- 
cles. It is usually made of BONE or 
ivory black, which is mixed with oil, a 
little sugar or molasses, some vinegar 
or sour beer, and a little strong sul- 
phuric acid. Sometimes a little gum 
arabic is putin. All the materials of 
blacking are ground together in a 
paint mill until the paste is smooth, 
when it is put up in the tin boxes in 
which it is usually sold. Blacking. 
is sometimes made in a liquid form 
and put into bottles. 

BLACK LEAD. This mineral is 
wrongly called lead, for there is no 
lead init. Its proper name is graph- 
ite, but it is called also plumbago. 
It is grayish-black, soft, and greasy, 
and is usualiy found in lumps be- 
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tween layers of slate. The principal 
places where it is mined are Cum- 
berland, England; Germany, Aus- 
tria, Siberia, and Ceylon; and in the 
United States at Ticonderoga and 
Fishkill, N. Y.; at Sturbridge, Mass.; 
at Brandon, Vt.; and at Sonora, Cal.; 
That mined at Ticonderoga is almost 
pure carbon. Black lead is one of 
the forms of CARBON. It is gener- 
ally found mixed with clay, lime, 
sulphur, and some iron, It is not 
affected by heat, cold, ACIDS, or 
ALKALIES, and it is a remarkable 
conductor of ELECTRICITY ; as it is 
very hard to melt, it is mixed with 
clay in making CRUCIBLES or melt- 
ing-pots, which have to stand great 
heat. All crucibles used now for 
melting brass, steel, copper, gold, 
silver, nickel, and other metals, are 
made of it. Another most impor- 
tant use is the making of lead PEN- 
cILs. Blacking for polishing stoves 
and grates is made from it, and it is 
used to dust the wax moulds in 
making electrotype plates (see PRINT- 
ING). It is also one of-the best solid 
lubricants known, and is smeared 
on machinery and belts to keep them 
from wearing by rubbing. 

BLOCK, a round box or case with 
a pulley or little wheel inside of it, 
much used in the rigging of ships 


Blocks. 


a, Sheave ; 6, Double Block; c, Long Tackle 
Block ; ¢, Snatch Block. 


for raising and lowering the sails, 
masts, yards, etc. In the article 


LEWIS is a picture of a block show-| 


+ 
* 


ing how it is used in drawing up a 
heavy stone, to which it is made fast 
by the lewis. The rope goes round 
the pulley inside the block, and as 
the pulley turns round like any other 
wheel it is much easier to pull the 
rope over it than if there were no 
wheel in the block. The case of 
a block, which is called the shell, 
is usually cut out of a solid piece of 
elm or other tough wood. The 
pulley, called by sailors the sheave, 
is generally of iron, but sometimes 
of LIGNUM VIT or other hard 
wood. 

The shape of the sheave ts shown 
in the picture in a. Some blocks 
are made with several sheaves in 
them, Thus, 2 is a double block, 
with two sheaves in it; and ¢ is a 
long-tackle block, with two sheaves, 
one above the other. In dis shown 
a snatch-block, which has a notch 
cut through one of the sides of the 
shell so that the rope which goes 
over the sheave can be lifted in and 
out without the trouble of putting 
its end in first and pulling it through, 
as has to be done in the other blocks. 
The piece of iron around a block to 
fasten it in its place is called a strap, 

The word block is dock in German 
and élok in Danish and Dutch, and 
means a block or mass of anything. 

BLOOD. In the article MAN it is 
told that everything in the body is 
made from the blood. By this is 
meant that the blood gives food to 
all parts of the body, and makes them 
strong enough to grow and do their 
work, just as the sap in plants gives 
life and strength to the stem, the 
branches, and the leaves. Thus the 
blood is the building material of the 
body, just as the sap is the budding 
material of the plant; and the blood 
in man and in other animals is made 
from the food which they eat, just as 
the sap of plants is made from the 
food which they suck up from the 
earth. You cannot see blood in food 
anymore than you can see sap in 
earth, and there really is no blood in 
food and no sap in earth; but the 
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stomachs of animals take from food 
what is needed to make blood, and 
the roots of plants take from earth 
what is needed to make sap. Blood 
is made from different things in differ- 
ent animals; the blood of the cow 
comes mostly from grass and other 
vegetable food, that of wild beasts 
from flesh, and that of man from 
both flesh and vegetable food. This 
is because the STOMACH is made dif- 
ferent in each. 

When fresh, blood will run like 
water, and it reaily has much water 
in it, but it is thicker than water, and 
not so clear. To the naked eye blood 
looks like a bright red fluid, but 
when looked at under a MICROSCOPE 
it is seen to be made up of little 
round, flat, red bodies floating in a 
clear fluid, These little red discs 
are so small that three thousand 
of them in a row would stretch 
along just about one inch. When 
one of them is looked at alone it is 
yellowish, but when many are seen 
together they appear bright red. All 
the color in blood is made by these 
red corpuscles, as they are called, 
corpuscle being from a Latin word 
meaning a little body. There are 
also a few white corpuscles in blood, 
called Cucocytes. They wage warupon 
the germs of disease, apparently suf- 
focating, or poisoning, their enemies. 

When blood runs out of the body 
of any animal, it scon becomes clot- 
ted or thick like jelly. If caught in 
a dish it willin a few minutes be- 
coine so solid that when turned out 
it will keep its shape like a mould of 
jelly. But if left standing for a few 
hours it will separate into two parts ; 
a thick part which has in it all the 
coloring matter of the blood, anda 
thin part much like the white of a 
raw egg; and this thin part is really 
much the same as the white of egg, 
for it is made up chiefly of ALBUMEN 
and water. Most people think that 
blood clots because it gets cool, 
just as jelly does, but this is not so. 
It will clot quicker if it be kept 
warm, It is hard to tell exactly why 


it clots; all we know is that while it 
is in the body of a live animal there 
is something which keeps it fluid, 
and that when it leaves the body it 
thickens. 

When in the body the blood is 
always moving, carrying to the mus- 
cles, the brain, the skin, the lungs, 
the liver, the kidneys, and the other 
parts, the things which they need, 


and carrying away those things with ~ 
While the - 
blood moves all those parts do their _ 


whicn they have done, 


work, but when it stops they all die, 
starved for the lack of the things 


they need, and choked with thethings _ 


they do not want. 
of the blood is through the blood- 


This movement 


vessels, of which there are two kinds, ~ 


arteries and veins. 
tubes which carry blood from the 


heart to all the parts of the body; ~ 


and the veins are another set of 
tubes which carry the blood, after it 


The arteries are . 


has done its work, back to the heart - 


again. 
into almost every part of the body; 
the arteries divide into many branch- 
es and grow smaller and 
until each one loses itself in a net- 
work of tubes as fine as hairs, called 
capillaries (Latin cafzl/us, a hair) 


which finally come together again ~ 


and forma vein. To understand ex- 
actly how the blood travels through 


the arteries to all parts of the body - 


and is then squeezed through the 


These arteries and veins go | 


smaller — 


capillaries into the veins, through ~ 


which it returns to the place it 
started from, ready to goround agai 
you ought to know all about the 


way the heart acts; but as this is ~ 


hard to show without a heart to look 
at, I shall tell about it in as few 
words as possible. 

The human _ heart is about. as 
large as a man’s fist, and is shaped 
something like the figure which we 
commonly call a heart. It lies in 
the body between the lungs, with the 
point slanting toward the left lung. 
It is a kind of bag with a network of 
MUSCLES wrapped: round it, and is 
divided up and down into two sepa- 
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again divided crosswise, or nearly 
‘so, for the upper and lower parts 
(connect with each other. Thus the 
| heart is divided into a right half and 
/a left half, and each of these halves 
is again divided, but not completely 
| so, into two parts, making an upper 


ies parts. Each of these parts is 


and a lower chamber; so that in 
‘all there are four chambers, two 
upper and two lower ones. The 
_two upper ones are called the right 
| and the left auricle, and the two 
| lower ones the right and the left 
ventricle. The right auricle opens 
downward into the right ventricle, 


Circulation of the Blood. 


and the. left auricle opens in the 
same way into the left ventricle. 
Now, by looking at the picture 
you will be able to understand just 
how the blood goes round, or circu- 
lates, as it is called. But you must 
remembcr that this does not show 
the circulation just as it is, but only 
the principle of it. If you had no 
arms nor legs, and only a few cap- 
illaries in your lungs and a few more 
in the lower part of your body, it 
might look something like this ; but 
the capillaries are in all parts of the 
body, in the head as well as in the 
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other parts. The picture, therefore, 
only shows the principle on which 
the blood works. In this the dote- 
ted line & stands for the heart; d 
is the right auricle, g the right ven- 
tricle, e the left auricle, and 7 the 
left ventricle. To see how, then, the 
blood goes round through the body, 
suppose that the right auricle @ is 
full of blood. The blood first passes 
down into the right ventricle g, then 
upward into the lung arteries on 
from which it passes through the- 
lung capillaries and down through 
the great lung vein ¢ into the left 
auricle ¢; it then passes into the left 
ventricle /, from which it passes down 
through the great artery 7, called the 
aorta, from which it passes through 
all the other arteries and through 
the capillaries Z, into the veins #, and 
then upward through the great vein 
into the right ventricle again. Thus 
the blood has travelled all the way 
round, after visiting by means of 
the capillaries all parts of the body, 
and come back to the right auricle, 
whence it started. So the blood has 
really two circulations, one through 
the lungs, marked a in the picture, 
and the other through the other 
parts of the body, marked @ in the 
picture. The right side of the heart 
receives all the veins from the body 
and sends all its arteries to the lungs, 
and the left side receives all the 
veins from the lungs and sends its 
arteries all over the body. 

You have thus learned that the 
blood is always travelling in the same 
way, from the right over to the left 
side, and then around to the right 
side again. The reason of this is 
that the heart is a kind of PUMP. 
You will remember that in the pump 
there is a little door called a valve 
which lets water pass through it one 
way but will not let it flow back 
again. It is the same in the heart; 
between the right auricle and the 
right ventricle is a valve which lets 
the blood flow through, but will not 
let it go back again; and there 1s 
another valve between the right ven- 
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tricle and the great lung artery, and 
two like ones on the left side of the 
heart. f 

I have said that the heart is a kind 
of bag divided into four parts and 
covered with muscles, These mus- 
cles are all the time at work, squeez- 
ing together these parts and then 
letting them go again. First the two 
auricles are squeezed up, both at 
the same time, and then, just as the 
muscles have done, the ventricles are 
squeezed up; then the muscles let 
go of the ventricles, and for a brief 
space the heart is quiet; the auri- 
cles then begin again, and so on, 
first one and then the other, all the 
time, night and day, while the body 
is alive. This squeezing up of the 
different parts forces the blood from 
one to the other, and keeps pushing 
it through the arteries and the veins 
until it comes round to the heart 
again. Thus the restless heart is all 
the time pumping and forcing the 
life-giving blood into all parts of 
the body, so that every bit of it is 
bathed by fresh -blood. The beat- 
ing of the heart may be seen and 
felt on the left breast. Many peo- 
ple think this is the pumping of the 
blood, but it is really caused by the 
striking of the point of the heart, 
which I have told you lies toward the 
left side, against the chest. When 
the muscles squeeze up. the ven- 
tricles, the point of the heart is 
thrown a little forward, and gives a 
thump on the chest. When the 
blood flows through an artery, it 
goes in little throbs, caused by the 
pumping of the heart, there being 
aiways one throb to each heart beat. 
* Doctors usually feel the throb of the 
artery in the wrist, and this is called 
feeling the pulse; but the pulse may 
be felt in any part of the body where 
there is an artery; for example, on 
the temple or on the inside of the 
arkle. 

The blood which goes through 
the: arteries looks different from 
that which passes through the veins. 
Blood taken from an artery has a 


bright scarlet color, while blood 
from a vein is of so dark a purple 
that it is called “black blood.” 
There is one exception to this. In 
the arteries which go to the lungs 
the blood is dark, and in the veins 
which come from the lungs the 
blood is light. This will be seen by 
looking at the picture, where 6 
shows dark blood going through 
arteries to the lungs, and ¢ red blood 
coming through veins from the lungs, 
This is because the dark blood has 
to pass through the lungs to become 
changed to red blood. 

Scarlet blood is commonly called 
arterial blood, and black blood ve- 
nousblood. The principal difference 
between them, besides their coler, 
is that arterial blood has more OXY= 
GEN and less CARBONIC ACID in it 
than venous blood. In the article 
LUNGS is told how every breath of 
AIR which is breathed in gives oxy- 
gen to the blood; and in the arti- 
cle STOMACH is told how the blood 
takes up the good parts of the food 
which we eat. Now, the greater 
part of this food is CARBON, which 
is needed to supply fuel to the body, 
just as the carbon in wood and coal 
is needed for the fuel of an engine; 
and as the carbon in wood and coal 
is burned by uniting with the oxy- 
gen of the air, so the carbon of the 
blood is burned by uniting with the 
oxygen which the blood takes in 
through the lungs. Wood and coal 
give off heat in burning, and pie 
the power which causes the engine 
to move; food also gives off heat 
in burning, and this heat too is 
the power which gives our bodies 
strength to do what we want them 
to do. 

Now, let us go over this once 
more, so that it may be thoroughly 
understood. The food which goes 
into the stomach is there digested, 
and the good parts pass into and 
become part of the blood. The 
blood, driven by the heart’s pump, 
is forced through the arteries, and 
into the capillaries, by means of 
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which it reaches almost every part 
of the body ; and, as it is also draw- 
ing oxygen from the air every time 
it goes round through the lungs, it 
is thus always carrying through the 
arteries fuel to burn, and oxygen 
to burn it with, to muscles, bones, 
nerves, brain, and skin. Burning is, 
therefore, going on in all parts of 
the body, and thus the arterial 
blood, which is rich in oxygen, is 
changed into venous blood, which 
has but little oxygen in it. From 
most places where this burning is 
going on the venous blood goes 
away the hotter for it, and all this 
hot blood carried through the veins 
keeps the body warm and gives it 
the power and the strengthito act. 
Every part of the body is wearing 
away little by little, and is being 
made anew by the blood. The same 
blood makes different things in 
different parts; the bones and mus- 
cles get strength from it, and the 
brain and nerves power to feel. The 
arterial blood, in thus refreshing 
and building up every part of the 
body, loses its oxygen, which unites 
with the carbon and forms carbonic 
acid; and this is the reason why it 
is dark-colored when it goes back 
to the heart through the veins. It 
is then pushed again through the 
lungs, where it loses its carbonic 
acid and takes in more oxygen, and 
goes down into the left side of the 
heart and becomes arterial blood 
once more. 

There is also some other waste 
matter in the blood besides carbonic 
acid which has to be got rid of. 
Much water passes off through the 
lungs when we breathe, and a good 
deal also and various SALTS pass off 
from the blood through the skin as 
perspiration. Urine also, which is 
inade up chiefly of water, ammonia, 
and salts, comes from the blood 
through the kidneys. The kidneys 
are little bundles of long tubes 
bound up ina round mass. Small 
blood-vessels lead to these, 
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dribbles into these little tubes, which 
unite into a larger tube that leads 
into the bladder. 

Thus the impurities of the blood 


‘pass off chiefly through three chan- 


nels: the lungs, the SKIN, and the 
kidneys ; but it is possible that some 
waste things are used up in other 
parts of the body, for the waste of 
one part is not exactly like the waste 
of another. 

Sometimes when a person has lost 
much blood from sickness or acci- 
dent, some of the blood of a healthy 
person is squirted into his veins. 
Not enough is taken from the 
healthy person to hurt him, and the 
other is often made well by it. It 
was once thought that the blood of 
a sheep or other animal might thus 
be used, but it is now known that 
the blood must be of the same kind 
as that with which it is to be mixed. 
About four hundred years ago a 
physician tried to save the life of 
Pope Innocent VIII. by putting into 
his veins the blood of boys; but it 
was so carelessly done that three 
boys, from whom the blood was 
taken, died, and the Pope was not 
helped any. 

The Old Testament forbids the 
eating of blood, and therefore the 
Jews eat only the meat of animals 
killed by being bled to death, 

The word blood is from the An- 
glo-Saxon dod. 

BLOWPIPE, a tube for blowing 
air across the flame of a candle, 
lamp, etc. It makes a pointed flame 
which is very hot, and which may 
easily be turned upon anything so 
as to heat it. The blowpipe marked 
6 in the picture is one much used by 
jewellers. A better form is the one 
marked a, which is a tube about 
eight inches long, small at the top, 
where the mouth-piece is, and wider 
at the bottom, which is closed. 
Near the bottom a small pipe, with 
a fine pointed end, leads out of it. 
When this small end is put into the 


and as|flame of a candle and the tube is 


the blood passes through the urine(faled with air by blowing or breath- 
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ing into it, the flame is blown out 


‘into along point which is much hot- 


ter than common flame. This is be- 
cause more OXYGEN is thus blown 
into the flame than it would com- 
monly get from the air. The blow- 
pipe is used in soldering metals 
by jewellers and gold and silver- 
smiths, and by chemists, and others. 
The glass-blower’s blowpipe is told 
about under GLASS. 

The Oxy-hydrogen Blowpipe is 
used when avery great heat, much 
greater than can be got in any other 


-way,is wanted, This is made of two 
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tubes, one inside of the other. The 
inner tube is joined to a gas-bag 
filled with OXYGEN, and the outer 
one to a gas-bag filled with Hy- 
DROGEN. The hydrogen gas is 
first turned on and lighted at the 
end of the tube, and then the oxy- 
gen is slowly let on, both of the bags 
being pressed with a weight so as 
to force the gas through the pipes. 
The two gases mix together at the 
end of the tubes where they are 
lighted, and blow the flame out into 
a fine point, which is so very hot that 
almost anything can be melted in it. 

BLUEBIRD. The bluebird is 
found only in North America. In 
the United States it flies northward 
in early spring and is one of the first 
birds to appear in New England after 
the snow begins to melt. For this 
reason it is always welcomed as the 
messenger of spring. It spends the 
winter in the Gulf States and in 
Mexico. 
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The bluebird is bright sky-blue 
above, and yellowish-brown below. 
Its song is a soft, full warble. It 
usually builds its nest near a house 
in some sheltered place, such as 
a hole in a tree, or a rail-hole in a 
fence-post. It also likes a little box 
like a martin box, and will often 
fight with the wrens for one, It 
lays five or six pale-blue eggs, and; 
hatches several broods in a season. 
When the nest is attacked by snakes: | 
or other animals both the male and 
the female will defend it with great 
courage. Bluebirds live mostly on 
insects in summer, and on cedar ber- - 
ries and fruits in autumn. They 
may be easily tamed, and they make © 
very pretty pets. 

The bluebird belongs to the order ~ 
passeres, or perching BIRDS, and to 
the warbler family. It gets its name 
from its color. ; 

BLUEFISH. This fish is some- 
times called horse-mackerel and _ 
sometimes skipjack. The bluefishis . 
usually one to three feet long, and is 
bluish black on the back and whitish ~ 
below. It comes along the coast ¢ 
of the Middle United States in the 
spring, following the weakfish and | 
mackerel, on which it feeds, and 
is caught during all the summer 
months and until late in the autumn 
along the New England coast. It is 
a very greedy fish, and may often be 
seen chasing the mackerel, spring- 
ing out of water, and following them 
so closely as to drive many on shore. 
It also feeds largely on sand eel8. , It 
will bite at almost anything moving 
quickly through the water, and is 
usually caught by trolling behind a- 
sail-boat a line fitted with a squid, or 
piece of lead or bone made likea fish, 
and a hook. The bluefish snaps at 
it, thinking it to be a small fish, and 
gets caught on the hook. Some- 
times a thing called a spoon is used 
instead of a squid. This is usually 
silver-plated, and is made hollow like 
the bowl of a spoon, which causes it 
to whirl round and round. when 
drawn through the water. Whena 
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bluefish is hooked the line must be 
drawn in quickly and steadily, ‘for 
this fish is so strong and lively that 
it will often run ahead and unhook 
itself. In the last of summer and 
in the fall the bluefish is very fine 
eating. 

The bluefish belongs to the same 
family with the MACKEREL, It gets 


’ its name from its color. 


BLUE JAY. The blue jay is 
found onlyin America. It sometimes 
stays all the year round in New 
England, but usually goes south in 
autumn. Its color is purplish-blue 
above and whitish below, with light- 
er blue wings, and tail marked with 
black bands and in some places tipped 
with white. On its head is a beau- 
tiful blue crest. The blue jay is 
noisy, mischievous, and quarrelsome, 
It is a great scamp, and robs the 


_ nests of other birds of their eggs and 


young, and when these fail it steals 
from the farmer’s crib. Its usual 
note is a harsh scream, but it is a 
great imitator of voices and, sounds. 
It seems to take great delight in 
frightening other birds by screaming 
like a sparrow hawk and then wail- 
ing like a little bird in pain. The 
negroes in the Southern States be- 
lieve that the blue jay is the agent of 
the devil, and that it carries to him 
all sorts of slanderous stories about 
colored people. They therefore take 
great delight, whenever they catch 
one, in wringing its neck. 

If taken from the nest when quite 
young the blue jay may be easily 
tamed. It will become much at- 
tached to its owner, and will readily 
learn to talk,’but not so well as the 
parrot. It is very vain of the few 
words it speaks, and likes to show off 
before strangers. 

The blue jay belongs to the order 
passeres, or perching BIRDS, and to 
the crow family. It gets its name 
from its color. 

BOBBIN, or SPOOL, alittle roller 
with raised ends, to wind yarn or 
thread upon. Bobbins are largely 
used in spinning and weaving. In 


be & 


BOBOLINK 


laying the warp threads for making 
CLOTH, the threads are first wound 
upon bobbins. The little reel or 
spool in the SHUTTLE, on which the 
weft thread is wound, is a bobbin, 
The bobbins used in making bobbi- 
net LACE are usually made of iron. 
The spools or bobbins on which 
cotton thread is wound for the retail 
trade are turned on the bobbin 
LATHE, from little blocks of hard 
wood. A boy feeds it by dropping 
the blocks into a kind of box called 
a hopper and the machine turns 
them and drops them out one by 
one, all finished, at the other end. It 
will make fifteen hundred spools in 
an hour. 

The word bobbin is in French doe 
dene. Its origin is unknown. 

BOBOLINK. This bird is found 
only in America; it passes the 
winter usually in the West Indies, 
and comes northward in the spring, 
travelling mostly by night, reaching 
New England in May. At this time 
its plumage is black, varied with a 
little yellowish-white on the rump 
and tail feathers, and with a patch 
of brownish-yellow on the back of 
the neck. Bobolinks live in cool, 
grassy meadows, which they make 
cheerful with their merry song, made 
up of a mixture of short notes sung 
so quickly that it sounds as if a 
dozen birds of different kinds were 
singing all together. The female 
makes her nest of dried grass on 
the ground, and lays five or Six 
purplish-white eggs, blotched with 
darker purple, and spotted at the 
larger end with brown. While she 
is sitting the male bird flits about 
and cheers her with its song. To- 
ward the end of June the bobolink 
ceases singing and changes its suit 
of glossy black for one of rusty 
brown, its lower parts becoming dull 
yellow. It now flies away to the 
banks of the Delaware and Schuyl- 
kill rivers, where it feeds on the 
seeds of the wild rice and gets very 
fat. In that part of the country it is 
called the reed bird, and is much 
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hunted by sportsmen. Later, in Sep- 
tember and October, it goes to the 
rice fields of the South, where it 
grows so fat that it can scarcely fly, 
and when shot will often burst open 
as it strikes the ground. In the 
Carolinas it is called the rice bird, 
or rice bunting, and it is highly 
esteemed for eating. Still later it 
appears in Cuba and other of the 
West India Islands, where it fat- 
tens still more on the seeds of the 
guinea grass, and is called the but- 
ter bird. 

The bobolink may be tamed, if 
taken when young from the nest, 
and-it makes a very pretty and 
sprightly pet, but it will sing only 
in spring and summer. It may be 
treated in the same way as the cana- 
ry, whose notes it will quickly learn. 

The bobolink belongs to the order 
passeres, or perching BIRDS, and 
to the finch family. The name 
bobolink or bobolincoln, as it was 
formerly called, is animjtation of the 
bird’s notes. 

BOLT, a strong pin, usually of 
metal, used to fasten or hold some- 
thing in place. A common bolt is 
much like a large nail or spike, only 
it is generally round. In ship-build- 
ing many kinds of bolts are used; 
they are usually of iron or of copper, 
and differ in size from a few inches 
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to several feet in length. Some of 
the longest ones, used for bolting to- 
gether very thick and heavy timbers, 
are as large round as a man’s wrist. 
These long bolts are usually fastened 
in by clinching—that is, by hammer- 
ing down the end so that it cannot 
be pulled back again through the 
hole, or by driving a plug of iron 
through a hole in the end. 


A Screw-Bolt or tap-bolt is a bolt 
with the end made like a_ screw, 
which holds it firmly in its place. 
It has no slit across the head for a 
screwdriver, as in a common screw, 
but has to be screwed into wood by 
means of a WRENCH, 

A Bolt and Nut is a bolt which is 
fastened in place by a movable piece 
called a nut, which is screwed on 
to the end. The one shown in the 
picture is a kind used in making 
ploughs, The screw itself does not 
hold on to the wood, as in the screw- 
bolt, but is meant only for the nut ; 
and when the nut is screwed on the 
bolt really has two heads. Such 
bolts are much used by carriage- 
makers and stove-makers, and also 
by railroad and bridge builders. 
The fish-plates which hold the ends 
of rails on RAILROADS are fastened 
with bolts and nuts, 

The word bolt is Anglo-Saxon, 
and formerly meant a short arrow 
used in a cross-bow. The iron bolt 
was probably so called because its 
shape is something like that of the 
cross-bow bolt. 

BOMB. See SHOT and SHELL, 

BOMBAZINE, a kind of twilled 
CLOTH having a silk warp and a 
worsted weft. Black bombazine is 
worn by ladies for mourning. It is 
made mostly at Norwich, in Eng- 
land. : 

The word bombazine is from the 
Latin Jombycinus, silken, which is 
from the Greek dombux, silk 

BONE, the substance of ‘whig¢h 
the skeleton of most ANIMALS is 
made. Bone is chiefly made up of 
GELATINE, a kind of colerless and 
tasteless jelly ; of phosphate of lime, 
which makes more than _ half its 
weight; and some other earthy 
matter. If bone be soaked in weak 
ACID all the earthy matters will be 
taken out leaving only the gelatine, 
which will be of the same shape and 
size as the bone, but will be soft 
and elastic or springy. If, on the 
other hand, bone be burned in a hot 
jfire all the gelatine will be burned 
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and only the earthy matter will be 
left ; this will at first keep the form 
of the bone, but the least touch will 
make it crumble to dust. 

Bones are largely used in the arts, 
being worked up into handles for 
knives and forks, tooth and nail 
When 
burned in an open fire and ground, 
bones are made into bone ash, which 
is largely used for manure. When 


_ carefully prepared, bone ash is called 
burnt hartshorn, and 


is used for 
cleaning jewelry. It is also used 
for making PHOSPHORUS for tip- 
ping matches, 

Bone Black, sometimes called ani- 
mal charcoal, is a black powdered 
charcoal, made by burning bones in 
a close vessel called a retort and 
then grinding them fine. It has the 
power of taking all the color out of 
most liquids, and leaving them clear 
as water. It is much used for refining 
the syrups of sugar, and for taking 
the impurities out of water and other 
liquids. It has the power also of 
absorbing or taking up most odors, 


‘especially bad smells, and is used to 


purify rooms, clothing, etc. 

Bone Dust, obtained by grind- 
ing bones, is largely used as a ma- 
nure. Plants take up from the soil 
certain salts, which are sometimes 
returned as ASHES. When animals 
eat grasses and plants, the salts in 
them are made into bone. Hence 
when the bones of animals are 
ground up and put upon the land as 
manure, some of the salts are re- 
turned to the soil from which they 
were taken, and its strength is thus 
continually renewed. 

The word bone comes from the 
Anglo-Saxon dan, 

BOOK. The word book comes 
to us from the Saxon 66¢, beech, be- 
cause the Saxons used beechen boards 
to write upon. Ina similar way the 
Latin word er, book, which origin- 
ally meant the inner bark or rind of 
a tree, came to mean that which is 
written on, bark, paper, skin, clay, 
metal, etc. 
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books like ours, for paper such as we 
use is a modern invention. The 


earliest books of which we know are 


the tablets of sun-baked or burned 
clay, made by the Assyrians. Some 
of these are g by 6 inches, but many 
are much smaller, and they are 
covered with cuneiform characters 
sometimes so minute as to need a 
to read them. 
These characters were impressed in 
the clay when it was soft, and after 
baking the tablets became almost 
indestructible. The _ illustration 
shows part of one of these tabiets, 
the dotted line indicating its shape 
before it was broken. The Assyrian 
libraries, kept in palaces and temples, 
were made up of great numbers: of 
such tablets, which were numbered 
and kept in cases, just as books are 
to-day (see LIBRARY, C, L. A.). 
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Assyrian Clay Book (broken). 


Next after the Assyrian clay books 
the Egyptian books of papyrus are 
probably the oldest, though some 
written on parchment are very old. 
Books of papyrus and of parchment 
were generally made in one long 
narrow piece, formed of many small 
strips glued together, and then wound 


The ancients had no|around a wooden roller, just as a 
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wall map is rolled up. Such a roll 
was called by the Latins volwmen, 
from volvere, to roll, whence our 
word “ volume.” 

In reading one of these books, 
which was sometimes more than a 
hundred feet long, the reader un- 
rolled one end and rolled up the 
other, keeping it open about as much 
as shown in the illustration, which 
‘s from a Pompeian painting. When 
a work was made up of many sepa- 
rate parts, each part was rolled 
separately and called a book, in the 
same sense in which we speak of the 
twelve books of the A‘neid. Cases, 
called cagsa, were provided for hold- 
ing such rolls, as shown in the 
illustration, The open one, showing 
the rolls, is from a Pompeian paint- 
ing; the closed one, locked for 
travelling, is from the Vatican Vergil. 


Ancient Roll Book. 


When a Roman boy went to 
school, his books were carried in a 
capsa by a slave called a capsarzus. 

The ancients had also books some 
like those in use to-day, made of 
sheets or leaves bound together. 
But such a book, called Jdzbellus 
(little book), consisted of only a few 
leaves, and was used as a memoran- 
dum book, account book, etc. It 
was made usually of leaves of parch- 
ment or papyrus, but sometimes of 
wood, horn, or slate, and even of 
plates of bronze, copper, or lead, 
fastened by means of hinges. This 
more convenient form at last came 
into use everywhere, and since the 
invention of printing nearly all books 
have been made in this shape. 
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There are many Sizes of books. 
A common sized school reader is 
a 12mo, or, as it is called in Latin, 
a duodecimo; the next larger size 
is 8vo, or octavo, and then follow 
4to, or quarto, and folio. The 
next size smaller than 12mo is 16mo, 
then 18mo, then 32mo, and then 
36mo. When these names were 
first given to books they were used 
to mean the number of leaves into 
which the sheet of printing paper 
was folded in making a book. For 
example, a sheet folded once, so as 
to make two leaves, was called a 
folio; folded twice, making four 
leaves, a quarto; and folded three 


Cases for Roll Books. 


times, eight leaves, an octavo. But 
these words now mean rather the 
size of the page than the number of 
folds in the sheet. Folio and quarto 
books are not easy to handle, and 
are now seldom printed; the most 
common sizes are 8vo for large 
works, and 12mo and 16mo_ for 
small books. ~ 
The making of a book properly 
begins with the author who writes 
it. The book as it comes from the 
writer’s hands is called a manuscript. 
It should be written only on one 
side of the sheet, because it is hand- 
ier for the printer who sets up the 
types. Inthese days almost all man- 
uscripts are typewritten, or printed 
on a typewriting machine, as such a 
manuscript is easier to read than one 
written. It lessens too the danger 
of errors, which are apt to creep in 
when a manuscript is set up from 
writing. When the manuscript is 
} done, the next step is to publish it, 


- covers put on. 
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that is, to have it printed, bound, and 
brought before the public. Authors 
sometimes publish their books them- 
selves, but it is customary for a pub- 
lisher to do this for them. Every 
author has by law a right to share 
in money made from the sale or use 
of his books during a certain number 
of years. This right is called a 
copyright. He may either sell all 
his copyright to the publisher fora 
sum of money, or he may sell it for 
acertain part of the profits. This 
is the usual way. The publisher 
now puts the manuscript into the 
hands of the printer, to be printed. 
(See PRINTING.) A very few pub- 


lishers have printing offices of their| 


own, but most of them have their 
printing done somewhere else. The 
number of copies of a book printed 
and published at one time is called 
an edition. An edition is usually 
one thousand copies. When the 
book comes from the printer it is in 
large flat sheets printed on both 
sides. Up to about 1885, a 12mo 
book printed to contain twenty-four 
pages on each side of the sheet, so 
placed that when the sheet was cut 
in half and folded, the twenty-four 
pages on each half would come in 
the right order. Of late presses have 
been built so large that most books 
of the 12mo size are printed thirty- 
two pages on each side of a sheet. 
The book is then sent to the bind- 
ery to be bound, that is to have the 
The sheets are first 
taken to the sheet-room, where they 
are folded, gathered together, and 


. sewed. A 12mo book of four hun- 


dred and eighty pages, printed 
twenty-four pages at a time, will take 
ten sheets of paper. The same book 
printed 16mo, or thirty-two pages at 
a time, will take seven and a half 
sheets of paper, the paper for a 
16mo being a third larger than that 
fora 12mo. When the 12mo sheet 
is folded it forms a little pamphlet of 
twelve leaves or twenty-four pages. 
The 16mo sheet is usually printed to 
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pages each, Sometimes in cheap 
publications the entire sheet of sixty- 
four pages is so printed that it folds 
In one signature, thus making a con- 
siderable saving in folding and sew- 
ing, but the book is not nearly so 
strong and does not open as well as 
when the sheet is divided into four 
sections. The folding of the sheets 
in small editions is usually done by 
girls. A girl can fold about three 
hundred sheets in an hour; but folding 
machines are now largely used which 
fold twelve hundred sheets an hour. 
When the sheets are all folded they 
are piled on the gathering table, all 
of each signature being in one pile. 

A person called the gatherer then 
walks round the table, picking up 
one from each pile, until he has all 
the signatures of a volume collected 
in the right order in his hand. The 
volume thus gathered then passes to 
another person called the collator, 
who examines the signatures to see 
if they are in proper order, and then 
puts them evenly together. The vol- 
ume is now pressed tightly in the 
smashing machine, and five little 
grooves or channels are sawed 
across the back. These grooves are 
cut to receive the cords or bands to 
which the sheets are to be sown. 

If you will open this book and look 
at the top or bottom of it, you will see 


Sewing-bench. 
that it is made up of anumber of small 


parts. Each of these parts is a signa- 
ture. The girl who sews the book 
has before hera frame called a “ sew- 
ing-bench,” like that shown in the 


fold in four signatures, of sixteen }picture,up and down which aretightly 
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stretched three pieces of strong 
twine, just wide enough apart to fit 
into the three middle cuts in the 
back of the book. ‘The girl piles up 
a number of books beside her and 
then takes up the first signature 
and holds it so that the pieces of 
twine, which are called the bands, 
are closely pressed into the cuts. 
She then passes her needle through 
the upper cut and down the middle 
of the signature, passing under the 
bands at each of the three middle 
cuts, thus fastening the signature 
firmly to the bands. The other sig- 
natures are fastened to the bands in 
the same way, and when all are 
sewed the bands are cut above and 
below the signatures, leaving about 
an inch of the twine on each side. 
These ends are afterward pasted to 
the covers of the book, thus strength- 
ening the binding. You can prob- 
ably see little ridges caused by them 
on the inner edges of the cover. 
Many books are now sewn by ma- 
chines, which do the work faster 
than it can be done by hand. 
After sewing the book goes to the 
forwarding room, where the front 
edge is cut smooth in a machine. 
The back is then beaten round by a 
hammer and smeared with glue, so 
as to hold the parts firmly together. 
The two ends are now trimmed 
smooth in a machine, and the book 
is ready for the cover. The cover is 
made of two pieces of thick paste- 
board, called millboard, and is 
usually covered with muslin fast- 
ened on with glue. The lettering 
and ornamenting on muslin covers 
are done before the cover is put on 
to the book. They are stamped on 
by means of metal DIES in a machine 
made for the purpose. If the cover 
is to have gilded figures on it, the 
gold leaf is laid on first in a sheet 
with a little sizing or thin glue; it is 
then pressed with a hot die, which 
stamps its form on it, and the rest 
of the gold leaf is then brushed off. 
The cover is next fastened on with 
paste, and the book is then pressed 
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until dry. Most books are now bound 
with cloth, but sheepskin is extensive- 
ly used and, for expensive bindings, 
morocco, russia leather, and calf- 
skin. Occasionally velvet, ivory, and 
mother-of-pearl are used for Bibles, 
prayer books, and books intended for 
gifts. In former times the only or- 
nament of the binding was the paper 
label containing the title, but now the 
book coveris decorated with elaborate - 
designs in ink, colors, and gold. 

BORAX, a SALT formed of boric 
ACID and carbonate of soda (SO- © 
DIUM carbonate). Boric acid, also 
called boracic acid, is made up of 
an ELEMENT called boron united — 
with HYDROGEN and OXYGEN. 
Much boric acid is brought from 
Tuscany, where it comes out of 
cracks in a volcanic mountain in a> 
white vapor or steam, The vapor is 
made to bubble through water as it 
rises, and is thus mixed with it, and 
the liquid is then boiled down until . 
the water passes off in steam, leav- 
ing the acid in hard, clear crystals — 
something like common salt. This 
boric acid is afterward mixed with 
the alkali carbonate of soda, and the 
two unite and form the salt called 
borax. Borax is also found native, 
that is, by itself, in many countries, 
but the chief supply in commerce - 
comes from Thibet, Asia Minor, 
Italy, Chili, Bolivia, and the United 
States. 

The largest deposit of borax in 
the world is in California, Where it 
was discovered in 1856. It is tog 
pure that it is only necessary to 
shovel it into wagons and cart it 
away. Almost all the borax used in 
the United States comes from there. 
There are several deposits in Inyo, 
San Bernardino, and Lake counties 
There are large deposits also in 
Esmeralda and Churchill counties, : 
Nevada, and others in Oregon. 

Borax is a colorless salt, with a 
greasy feel, and a smell like soap. 
When heated it melts into glass, 
which mixes easily with the oxides 
(see OXYGEN) of metals and be: 


. 
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comes colored by them. For this 
reason it is much used for making 
ENAMELS, artificial or false gems, 
and paints and glazes for pottery. 
It is used also in soldering gold, 
brazing copper, welding iron, in en- 
amelling metals, especially in making 
mantle-pieces to represent marble, 
and many similar industries. It is 
also valuable for cleansing, and 
is used instead of soap in washing 
the gum out of silk, instead of soda 
in washing clothes, and in cleaning 
the hair. Cockroaches do not like it, 
and may be driven away from houses 
by scattering it where they are. 
Laces, muslin, tulle, and other light 
fabrics are made fireproof by being 
steeped init. It is used in glazing 
paper, in curing and_ preserving 
skins, in dyeing leather, by pork and 
meat packers for preserving, and by 
fish curers for keeping fish fresh. 

The word borax comes from the 
Persian durah, borax. 

BOTTLE, a small, hollow vessel, 
made usually of glass or earthen- 
ware. In ancient times bottles were 
made of the skins of animals, mostly 
goats; and such bottles are still 
used in Spain and Italy for carrying 
wine, and in Asia and Africa to 
carry water in. The ancient Egyp- 
tians had bottles of earthenware, 
glass, ivory, alabaster, and different 
metals. 

The ancients made their GLASS 
bottles by blowing them with a 
blowpipe, a hollow iron tube about 
five feet long. The end of the blow- 
pipe was dipped into the melted 
glass, and enough taken up to make 
one bottle. The glass-maker then 
blew gently through the tube, which 
swelled up the glass like a soap bub- 
ble, and while it was still soft shaped 
it with aniron tool. Bottles are now 
sometimes made in the same way, 
but they are usually pressed in a 
mould, The hot glass is taken up 
at the end of the blowpipe, and the 
blower then rolls it round and round 
on an iron table, called a marver, 
blowing gently through the tube at 
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the same time. As soon as he 
thinks it is shaped right, he puts it 
into a mould like that in the picture. 
After closing the two parts, he 
blows gently through the blowpipe, 
which forces the soft glass into every 
part of the mould, and causes it to 
take the print of any letters or fig- 
ures engraved on the inside of it. 
The mould is then opened, the bottle 
taken out, and an iron rod called 4 
punty is fastened by a little melted 
glass to its bottom. By touching a 
cold iron or a wet stick to the end of 
the neck it breaks off from the blow- 
pipe, and the bottle then passes to 
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the finisher. The finisher has a 
bench with two arms to it. He lays 
the punty across these arms and 
turns the bottle round and round by 
rolling it with one hand while he 
forms the neck of the bottle with the 
other. Several kinds of tools are 
used to shape the mouth. After it is 
done the bottle is taken off from the 
punty and put into an oven, where 
it is heated almost hot enough to 
melt, and then allowed to cool 
slowly. This, which is called an- 
nealing, toughens the glass and 
makes it less apt to break. 

The word bottle is from the French 
bouteclle. 

BOW. Before it was found out 
how to make gunpowder, bows and 
arrows were used in warand in hunt- 
ing instead of guns. We read about 
them in the Bible, and pictures of 
them are engraved on many ancient 
monuments. In old times battles 
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were usually begun by shooting ar- 
rows, which were fired by soldiers 
called bowmen or archers, of whom 
there were sometimes many thou- 
sand in one body. The bows used 
were very large and strong, and the 
arrows had sharp points made of 
iron or copper. They were shot 
with such force that they often went 
clear through a man or a horse. 

Among archers the English were 
famous, and many of their battles 
were won with the bow and arrow. 
In early times shooting matches 
were held where prizes were given 
to the best shot, just as in our rifle 
matches: and many wonderful sto- 
ries are told of the skill of some of 
the marksmen. The English bow, 
usually called the long bow, made 
of yew or ash wood, was about 
six feet long. The arrows, which 
were of ash, were a yard long, or 
half as long as the bow, and were 
tipped with steel and feathered with 
goose feathers. The long bow was 
so much liked as a weapon by the 
English that it was used in their 
armies even in Queen Elizabeth’s 
time, when the gun had taken its 
place almost everywhere else. 

Bows and arrows are now used 
only by savage peoples, like the 
North American Indians, or as play- 
things. Another kind of bow, called 
cross-bow or arbalast, was used also 
in former times. In this the bow, 
which was much shorter than the 
long bow, was fixed across the end 
of a stock like a gunstock. 

The word bow comes from tbe 
Anglo-Saxon doga, a bow. 

BOX. The word is used to de- 
scribe so many different kinds of re- 
ceptacles that a qualifying adjective 
is often placed before the word to 
describe its purpose. A box is 
square, round, oblong, oval, heart- 
shaped, etc. It is usually supplied 
with alid, or cover. Sometimes it is 
fastened with a hasp, lock, or catch. 
A box may be of any size from the 
huge packing box, made of rough 
boards, to the exquisite and tiny 


patch-box, powder-box and box for 
bon-bons (bonboniére). The box, 
too, may be of any price from the 
cheap little paper pill-box to the 
costly gold snuff-box sparkling with 
jewels, 

In early times the strong-box was 
used for money, deeds and securities. 
Its place is now taken by the safe. 
The snuff-box has also gone out of 
use. Formerly every gentleman car- 
ried one. Rich men and monarchs, 
fops and dandies had gold boxes set 
with gems, silver boxes richly chased, 
or enamelled boxes beautifully 
painted with delicate pictures. 

The patch-boxes, which the ladies 
carried, contained the small bits of 
court-plaster, or “patches,” with 
which they adorned their faces. 
These boxes were very beautiful. 
The powder-box is still used. Some- 
times it is called a “ vanity box.” 

Knife-boxes, or cases, concave 
convex, square and _ urn-shaped, 
were made by cabinet-makers in the 
late Eighteenth Century to hold 
knives. They were often inlaid. 

The work-box was another fine 
production of this period. It was 
fitted with innumerable little trays 
and compartments and furnished 
with every thing a dainty lady could 
require. 

Clever workmen of the Far East 
make nests of boxes that fit one into 
the other and range from tiny speci- 
mens to the large box that contains 
all the graduated ones. Lacquer is 
a favorite material for such boxes. 
Boxes are carved in sandal (or 
santal) wood and ivory and the 
Eastern workmen also produce mar- 
vellous boxes of delicate inlay. 

The case in which the needle of a 
compass is placed is called box. 
“ Boxing the compass” is the phrase 
used to describe, or enumerate, in 
their proper order, the several points, 
half-points and quarter-points of the 
mariner’s compass. 

The word box is also used to de- 
fine a driver’s seat on a carriage or 
coach, a place partitioned off for the 
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accommodation for persons, such as 
theatre-box, opera-box, and jury-box; 


| the sentry and sentinel box is for 


watchmen; and the loose box is a 
sort of stall where the horse is free 


| to move about. 


In England the word Christmas 


| Box is used to denote a small money 


gift to servants, apprentices and poor 


| people, who receive this on the day 
| after Christmas, called in conse- 


house to 


quence ‘ Boxing-Day.” This had 
its origin in the boxes placed in the 
churches for alms; and which, ata 
later period, the people carried 
around themselves from house to 
beg for presents. In 
England “Christmas Box” is com- 
monly used as we use the word 
Christmas Present. 

BOXWOOD ahard kind of wood, 
much used by wood engravers and 


turners. The box tree is an ever- 
green, with shining, deep-green 
leaves. In Asia and in Southern 


Europe it often grows more than 
three times as high asaman. Its 
wood, which is light yellow, is very 
tough, heavy, and fine-grained, and 
takes a fine polish. It is the best of 
all woods for wood engraving, and it 
is alsoused for making fine rules, 
and flutes and other musical instru- 
ments. Pliny, Virgil and Ovid men- 
tion the use of boxwood for turnery 
and musical instruments. Large 
quantities of it are brought from 
Turkey, the Greek Islands, and 
Spain. The dwarf box grown in 
gardens is a kind of the same tree. 
It is much used as an edging for 
flower-beds and is sometimes kept 
down toa few inches. In old gar- 
dens it often grows likea tall hedge 
as in Washington’s garden at J7ount 
Vernon. On account of its compact 
mass of foliage with its densely 
crowded leaves and branches, it 
bears clipping well and is often cut 
into architectural and _ fantastic 
shapes, such as pyramids, animals, 
sun-dials, etc. Boxwood, or box as 
it is commonly called, is a very slow 
growing plant. In twenty years it 


only adds about two inches to its 
diameter. 

As the ancient Romans had it in 
their gardens, some authorities think 
they brought it to England whence 
the colonists imported it to this 
country. More than two hundred 
years ago the English author, John 
Ray wrote in his History of Plants: 
“The Box grows wild on Boxhill, 
hence the name; also at Boxwell on 
the Cotteswold hills in Gloucester- 
shire; and at Boxley in Kent. It- 
grows plentifully on the chalk hills 
near Dunstable.” 

The word box is Anglo-Saxon, 
and comes from the Latin duxus, 
Greek pwxos, the box tree. 

BOY SCOUTS. an educational as- 
sociation for boys, between 12 and 18, 
to teach them to do things for them- 
selves and for others, toinstruct them 
in the arts and sciences,and above all 
to make them patriots and good 
citizens. The organization seems to 
have had s origin in this country 
through the efforts of several persons 
who had at heart the good of 
boys in cities, and especially of Mr. 
Ernest Thompson Seton and Mr. 
Daniel Carter Beard, both of whom 
had gathered companies of boys 
and tried to teach them many of the 
things now incorporated in the scout 
movement. © The idea originated in 
England with Lieut. General Sir 
Robert Baden-Powell, who had seen 
companies of boys doing good 
messenger service in Africa during 
the Boer War. In 1907 he began 
lecturing on the subject and in the 
following year organized a corps in 
England, which has increased yearly 
and has now spread to all the British 
colonies. Meanwhile the movement 
in the United States, which had be- 
gun on a small scale, had grown into 
an organization called the Boy 
Scouts of America, which has spread 
through all the States of the Union 
and whose members are now num- 
bered by hundreds of thousands. 
The movement has been adopted, 
too, by nearly all civilized nations 
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and organizations of Boy Scouts are 
now established in twenty-seven 
countries besides Great Britain and 
her colonies and the United States. 
The laws of Boy Scouts demand 
honor, loyalty to superiors, patriot- 
ism, helpfulness, courtesy, kindness 
to animals, obedience, cheerfulness, 
and thrift. 

The aim of the movement is to 
supplement educational agencies and 
to promote ability in boys to do 
things for themselves and for others. 
The method summed up in the term 
Scoutcraft, is a combination of ob- 
servation, deduction, and handiness, 
or ability to do things. Scoutcraft 
includes education in First Aid, Life 

' Saving, Tracking, Signaling, Cycling, 

Nature Study, Seamanship, Camp- 
craft, Woodcraft, Chivalry, Patriot- 
ism, etc. 

A patrol consists of 8 boys, one 
of whom is a patrol leader ; a troop 
consists of 4 or 3 patrols under a 
scout master. The latter has to be 
at least 21 and of *good moral 
character. Each boy scout pays an 
annual fee of 25 cents, which he is 
recommended to earn. The motto 
is ‘Be Prepared.” The badge isa 
modified form of the sign of the N 
on the mariner’s compass. This 
badge is used with slight modifica- 


tions in almost every civilized 
country. The Scout Oath is as 
follows: 

1. ‘On my honor I. will do my 


best to do my duty to God and 
my country, and to obey the Scout 
law. 

2. To help other people at all 
times. 

3. To keep myself physically 
strong, mentally awake, and morally 
straight.” 

Scout Sign. Right hand up, palm 
to front, thumb on nail of little 
finger, other three fingers upright 
and together. 

Scout Salute. Three 
raised thus to forehead. 

Scout Handclasp. With right 
hand same three fingers extended. 


fingers 


Three classes of Scouts among 
B. S. of America, Tenderfoot, 2d 
class S. and Ist class. 

The Hon. President of the Boy 
Scouts of America is Woodrow 
Wilson; and William H. Taft and 
Theodore Roosevelt are the Hon. 
Vice-Presidents. Ernest Thompson 
Seton is the Chief Scout. The 
National Headquarters is 200 Fifth 
Avenue, New York. The Girl 
Scouts and the Camp Fire Girls are 
similar organizations. 

BRAKE, A machine for stopping 
a wheel, or for making it turn 
slowly, by pressing a rubber against 
it. Brakes are sometimes used on 
loaded wagons, to check them when 
going down hill; but their chief use 
is on railway cars. The common 


Common Railroad Brake. 


brake is made up of a block or rub- 
ber made to fit the outside of the 
wheel, a lever, one end of which is 
made fast to the block and the other 
to achain, and a WINDLASS-«on the 
platform of the car to wind up the 
chain. The way in which it works ~ 
is shown in this picture, where a is 
the windlass on the platform of the 
car. When the brakeman turns the 
windlass, the chain is wound up 
around the shaft. This shortens the 
chain, and pulls forward the upper 
end of the iron bar 4, which presses 
the brake-block &# against the car 
wheel 7, and at the same time pulls 
the iron rod g, which pulls the iron 
bar ¢c, and presses the brake-block @ 
against the car wheel 4 Thus the 
two brake-blocks are pressed hard 
against the two wheels, and this 


| 
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time, in pulling the rod c¢, the rod e 
iis also pulled, which presses other 
| brake-blocks against the wheels of 
(the next truck (see RAILROAD) ; and 
| there are like rods and other brake- 
| blocks on the other side of the car, 
so that when the windlass is turned 
all the wheels are pressed and the 
| car is thus stopped by friction, or by 
the rubbing of the blocks against 
them. 

In the Creamer Brake the blocks 
are pressed against the wheels by 
the power obtained from a very 
strong spring, coiled up in a round 

box at the bottom of the windlass 
‘en the platform of the car. The 

brakeman can use it by turning the 
windlass, or it can be worked by pull- 
ing the rope in the car. 

The Westinghouse Air Brake is 
worked by the elastic power of com- 
pressed AIR contained in an iron box 
on the engine. Under each car is a 
round iron barrel about the size of a 
small keg which is joined by pipes 
with the iron box on the engine. 
When the engine driver wishes to 
stop the train, he opens a VALVE, 
which lets the compressed air rush 
from the box into the barrels. This 
forces out a piston in each cylinder 
(see STEAM ENGINE) and these act 
upon all the blocks on the wheels of 
the cars at once, and stop the train 
very quickly. The Westinghouse 
brake is the one in most general use 
on railways ; butthe Eames Vacuum 
Brake and the Boyden Automatic 
Air Brake are used on some roads. 

The word brake is probably from 
the Anglo-Saxon dérecan, to break, 
to break the force of anything. 

BRANDY, a liquor made out of 
grape wihe by distillation. (See 
ALCOHOL.) It is usually about half 
alcohol and half water. In the 
United States brandy is made out of 
the fermented juice of fruits, like the 
cherry, peach, pear, and apple. Apple 
brandy is sometimes called cider 
brandy; and pear brandy, perry. 
All these brandies differ from brandy 


jtendsto stop them. At the same) 


made from wine only in the flavor 
given to each by the fruit from which 
itis made. Wine brandy when first 
made is white, but it becomes colored 
by the wood of thecask. This color, 
which grows deeper as the brandy 
grows older, is sometimes made in 
new brandy by putting burnt sugar 
into it. The best brandy is made in 
France, but little of it is pure. A 
great deal of WHISKEY is sent from 
the United States to France, where 


it is made into a false brandy and - 


sent back here for sale. 

-The word brandy was formerly 
brandy-wine. It comes from the 
German ZLranntwein, burnt wine, 
which is made up of drannz, burnt, 


and wezz, wine, meaning wine dise 


tilled. 

BRASS, an ALLOY of copper and 
zinc. Itis usually made of two parts 
of copper and one part of zinc, but 
sometimes more copper is used, and 
sometimes a little tin and lead are 
added. Brass is largely used for the 
ornamental parts of machinery, the 
pipes of organs, tubes of telescopes, 
stair rods, buttons, pins, tacks, 
screws, etc. It is sometimes used 
also instead of bronze for statues, 
because the tin in bronze makes 
it more costly. Pinchbeck, oreide, 
Mannheim gold, tombac, and other 
alloys that look like jewellers’ gold, 
are kinds of brass, as they are made 
principally out of copper and zinc. 
Brass was known in very ancient 
times, and is supposed to have been 
worked even before iron. 

The word brass is from the An- 
glo-Saxon obraes. 

BRAZIL NUT, the fruit of a large 
tree found chiefly on the Orinoco 
River in South America. The nuts 
are three-sided, with hard dark- 
brown shell, and the meat. which is 
all in one piece like an almond nut, 
is white inside and covered with a 
thin dark skin. When fresh they 
are very good to eat, but as they 
have much oil in them they soon 
spoil. This oil is sometimes pressed 
out for use in lamps. 


BRAZIL WOOD 


Brazil nuts grow on the tree ina 
smooth round case, half as large as 
a man’s head. Inside of this the 
three-sided nuts are packed closely 
together, with the sharp edge in- 
ward}.somewhat tike the parts of an 
orange, as many as twenty or thirty 
being sometimes in cne case. It is 
dangerous to pass under the trees 
when the fruit is ripe, as the nut 
cases, which are heavy enough to 
break a man’s skull, are apt to fall, 
Sometimes the cases burst open 
when they strike the ground, and 
this is at once the signal for an 
amusing scramble among the mon- 
keys, who swing themselves down 
from branch to branch by the help 
_of their tails, and fight furiously for 
the nuts, of which they are very 
fond. The monkeys, too, often 
pick the cases and throw them down 
to break them. This has taught 
the Indians how to get the nuts; 
they pelt the monkeys with stones, 
and the monkeys hurl down the 
cases full of nuts at them. In this 
way large quantities are collected on 
the banks of the Orinoco, and 
brought down the river in boats. 

The Brazil nuts are so called be- 
cause most of them are brought 
from Brazil. 

BRAZIL WOOD, a red dyewood 
used in dyeing silks. The tree from 
which it is got grows in the West 
Indies and in Brazil, but most of the 
wood is now brought from Brazil. 
Only the heart of the tree is used for 
dyewood, the rest being of no value. 
The red dye is got by boiling the 
wood in water. It makes a very 
fine red, but is not very lasting. By 
using ACIDS and ALKALIES, shades 
of orange, yellow, violet, and purple 
are made from it. Itis alsoused for 
making red ink. An African wood 
called camwood, brought from Sierra 
Leone, is now much used instead of 
Brazil wood. 

The word Brazil is from the Por- 
tuguese drasz/, perhaps from érzza, 
a fragment, because the wood was 
imported in pieccs. The country of 
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Brazil gets its name from the wood, 
because a great many of these trees 
are found there. 

BREAD. Of all FoopD bread is 
the most important, and it is used in 
some form in almost every country 
in the world. It is made principally 
from wheat, although rye, barley 
oats, Indian corn, and rice are much 
used in it. In Africa it is made 
sometimes of the pith of the sago 
palm, in Southern Europe of ground 
chestnuts and acorns,.in Lapland of 
a kind of moss, and in South Amer- 
ica of the seeds of a kind of pine 
tree. In the South Sea Islands the 
BREAD-FRUIT, and in the West In- 
dia Islands the banana, are largely 
used instead of bread. 

The best bread is made from 
wheat FLOUR. In the most ancient 
times the grain was merely pounded 
in a mortar or between two stones, 
and then wet with water and baked 
before a fire. Such bread was not 
raised or spongy, but was solid and 
hard. It was called unleavened 
bread, because it had no leaven or 
YEAST init. Ifyou look ata slice 
of wheat bread, you will see that it is 
full of little holes which prevent its 
being solid, hard, and tough. Such 
bread is called leavened or raised 
bread. 

The way of making leavened 
bread by raising it with yeast was 
early found out, it is supposed, by 
the Egyptians. In making bread the 
flour is first worked into a paste 
with about half its weight of water; 
a little yeast is then added, and the 
dough is put for several hours into 
a warm place torise. This is caused 
by fermentation, which is told about 
in the article BEER. The yeast 
causes the sugar in the flour to fer- 
ment, and changes it into ALCOHOL 
and CARBONIC ACID. The alcohol 
passes off as steam into the air, but 
the carbonic acid works its way all 
through the dough in little bubbles 
of gas, which are kept in by the 
sticky GLUTEN of the flour, and the 
whole mass rises or becomes puffed 
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up with it. When it is light enough 
the dough is worked again with 
isome salt, made into loaves and 
baked in an oven. The carbonic 
jacid gas swells with the heat during 
ithe baking and bursts out, leaving 
ithe little holes which we always see 
‘in bread. 

As long as fresh bread is warm, 
‘fermentation is going on, and as this 
‘makes bread hard to digest, it is 


‘best not to eat it until it is cold,| 


(Baked bread always weighs more 
than the flour; a pound of flour will 
‘make about a pound and a quarter 
‘of bread. Bread made from rye or 
barley is as good for food as wheat 
‘bread except that it does not digest 
iso easily. Aerated bread is made 
without yeast by mixing the tlour 
with water which has carbonic acid 
init. Baker’s bread is not so 
wholesome as home-made bread be- 
‘cause poorer flour is generally used, 
and alum and other unhealthful 
‘things are put into it to make it white. 
‘Graham bread is made from wheat 
flour, out of which the pieces of 


‘shell of the grain, which are called | 


‘bran, have not been bolted or sifted. 
[It is much eaten by people with weak 
‘stomachs. 

The word bread comes from the 
Anglo-Saxon dread. 

BREAD-FRUIT, the fruit of the 
‘bread-fruit tree, a native of the 
|Pacific Islands. The tree is hand- 
‘some, with leaves a foot long and 
ten inches wide, and grows twenty 
‘to fortyefeet high. The fruit, which 
is like a’green melon about a foot 
long, and marked on the outside 
jwith a diamond pattern, is gathered 
‘when nearly ripe and_ baked in 
lovens in the ground. The crust is 
taken off and the inner pulp, which 
is much like bread made with eggs, 


lis eaten; or it is washed and packed | 


in the earth for future use. In this 
way it will keep good several months. 
If the fruit is left on the tree until 
ripe, it becomes sweet and tastes 
more like clammy cake than bread. 
The natives also mix it with cocoa- 
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nut milk to make pudding. The 
bread-fruit, with the cocoa-nut and 
banana, furnishes the chief food of 
the natives of the Pacific Islands, 
The inner bark, When beaten out, 
forms a fine, white cloth, called tapa 
cloth. 

The bread-fruit tree was first 
made known by the voyages of 
Captain Cook, and soon afterward 
the British government sent Captain 
Bligh to Otaheiti to carry some to 
the West India Islands. It 
grows well there and in most other 
hot countries. 

BREAKWATER, any structure, as 
a mole or wall, built to break the 
force of waves, and thus render safe 


Josephus says that King Herod tried 
to construct a breakwater to form a 
port near, Joppa by casting great 
stones into the sea. The piers of 
ancient Rhodes and of Pireus, the 
harbor of Athens, were thus con- 
structed, as well as the outer mole 
of the harbor of Civita Vecchia 
(C.P.P.), built by the Emperor Tra- 
jan. The greatest breakwater of 
'modern times is that at Cherbourg, 
‘France, which was begun in 1784 
land not finished until about 1856, 
at enormous expense. Other great 
breakwaters are at Plymouth, Dover, 
and Portland, in England, built of 
stone, and the moles at Algiers and 
at Port Said, in Africa, constructed 
of blocks of CONCRETE. 

Among important breakwaters in 
the United States is the Delaware 


for shipping a roadstead or harbor.” 


now ~ 


Breakwater near the mouth of Dela- . 


ware Bay, 1200 yards long, which 
affords vessels a safe shelter within 
Cape Henlopen, and that at Buffalo, 
N. Y., built tc form a harbor for the 
immense lake traffic of that port. 
The last consists of a series of struc- 
tures extending four and a half miles 
along the Jake front, partly of stone 
and partly of timber and concrete, 
with three entrances. The latest 
part of this great work, built in 1903, 
is 7,261 feet long, and is about 1,500 
feet from the pier-head line in 30 feet 
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of water. These great constructions 
give Buffalo, which once depended 
on the shallow mouth of a small river 
for the use of its vessels, the best 
harbor on the lakes. 

‘BRICK, a building material made 
of clay, moulded into blocks, and 
burned. The clay, if too rich, is 
mixed. with a little sand or ashes, 
which keeps the brick from crack- 
ing. It is then ground in a mill 
until it is soft like putty, when it is 
moulded into the right shape in a 
little box with a loose bottom, so 
that when the sides are lifted up the 
brick is left on the bottom. This is 
the old way, but bricks are now 
more commonly moulded by a ma- 
chine forming a part of the mill 
which grinds the clay, and which 
will make about twenty thousand 
bricksinaday. After being moulded 
the bricks are well dried in the sun 
and then piled up loosely in great 
stacks called kilns, with holes under 
them to build fires in, and flues left 
open up to the top, so that the heat 
and gases of the fire will pass freely 
through the whole pile. It once took 
about two weeks to burn a large kiln 
of bricks, but some makers now mix 
the dust of anthracite coal in the 
clay, and thus burn them in three or 
four days. Bricks in a kiln are not 
all burned alike, some being baked 
too much and some not enough. 
Those not burned enough are put 
into the next kiln and baked again. 

Bricks are not usually red until 
they are burned; their color comes 
from the oxide or rust of iron, which 
is rusted more by fire. If the clay 
has not much iron in it, the bricks 
will be lighter in color. Milwaukee 
bricks, which have no iron in them, 
are cream-color. Building bricks 
are usually two inches thick, twice 
as broad as they are thick, and twice 
as long as they are broad. Fire- 
bricks are made of kinds of clay that 
will not melt in fire, mixed some- 
times with ground stones. They are 
used to line furnaces and stoves 
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shapes to fit the places where they 
are to go. 

Bricks have been used for building 
from the most ancient times. The 
walls of Babylon were built of bricks 
laid in BITUMEN. The Egyptians _ 
used sun-dried bricks, made of clay 
mixed with chopped straw. The 
Israelites were employed in_ brick- 
making during their bondage in 
Egypt. The picture shows ‘brick- 
makers digging clay and moulding 


Egyptian Brickmakers, 


bricks. The Greeks and Romans 
made excellent bricks; the Romans 
made great use of them, and some 
of the bricks in their buildings have 
lasted better than the stone used with 
them. 

In Mexico and in some of our 
western States, as California, Colo- 
rado, Arizona, and New Mexico, are 
many so-called adobe houses built of 
adobe bricks, or bricks baked in the 
sun, some of which ares several 
hundred years old. Whersthe Span- 
iards first came they found this 
building material in general use, and 
it is still largely used in parts off 
Mexico and Texas. 

The best bricks in the world are 
made in the United States and Can- 
ada. Ourbricks are harder and more 
durable than those made in foreign 
countries, and many are sent abroad 
yearly. This superiority is chiefly 
owing to the perfection of American 
brick-making machinery, | which 
enables a few men to do work for- 
merly requiring ahundred men. Most 
large yards have one to ten machines, 
each of which will make 100,000 


with, and are moulded in the proper | bricks aday. The bricks pass from 
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the machine by means of a moving 
belt on to little cars which run into 
the dryers, tunnels built of brick and 
heated by furnaces or steam pipes. 
After 24 hours they are drawn out 
thoroughly dried and are then ready 
for burning in the kilns. Kilns are 
now of various kinds, many improve- 
ments having been made over the old 
methods of burning. 

_ More than a hundred kinds of brick 

are manufactured, and bricks of 

almost any shape, size, color, or hard- 
ness may now be bought. Building 
bricks are of various colors from 
white through shades of buff and 
gray to reds and browns, and of 
qualities from that for rough wall 
work to fine face brick of artistic 
finish for the fronts of buildings. 

‘Among the finer bricks are the orna- 

mental shapes called ¢erra cotta, 

much used instead of stone in the 
fronts of buildings, and for interior 
decorative work, and in mantles and 
chimney-pieces, and enamelled bricks 
used for walls and floors. The new 
method of building with a steel 
framework (see HOUSE) requires 
great quantities of fire-brick to fill in 

etween the beams and joists. Fire- 

brick, made of ground fire-clay, shale, 
quartz, lime, and other hard materials, 
has been so: heated in burning that 
the heat of an ordinary fire affects it 
but little, and it is therefore as near 
fire-proof as any material can be. 
Vitrified brick, or brick nearly turned 
to glass by heat, is much used for 
street pavements. Terra-cotta tiling 
for roofs, pipes for drains and for 
underground telegraph wires, and 
many other useful things are now 
made by brick manufacturers. 

_ BRIDGE, a roadway over a 
tream, a valley, or low ground. A 
ridge for carrying a canal or water 
0 supply a city is called an AQUE- 

IDUCT (water-leader); one over which 

railway passes is sometimes called 
viaduct (road-leader). The first 
ridges were made of wood by laying 
eams from one bank of a stream to 
he other, or, when these were too 
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wide apart, resting them on posts ot 
stone piers in the middle. The Chi- 
nese built bridges at a very early 
date, but it is supposed that the Ro- 
mans were the first to make stone 
bridges, and some of them, nearly 
two thousand years old, are still 
in use. 


Fig. 1.—Pons Sublicius. 


The first bridge built at Rome was 
called the Pons Sublicius (fozs, 
bridge, and széZzca, a wooden stake 
or pile) or wooden bridge. It was 
built by Ancus Martius, and rebuilt 
by the chief priests, who from this 
got the name of Pontifices (bridge- 
builders). This bridge, shown in 
Fig. 1, was the one defended by 
Horatius Cocles (See C. P. P., POR- 
SENNA). Julius Cesar’s bridge, 
thrown across the Rhine in ten days, 


Fig. 2.—Trajan’s Bridge. 


was also of wood. ‘Trajan’s bridge, 
built across the Danube, was a 
wooden structure resting on twenty 
piers of hewn stone. The picture 
(Fig. 2) is from the bas-relief on 
Trajan’s Column at Rome. The 
Pons Milvius, now Ponte Molle, one 
of the earliest stone bridges at Rome, 
was built roo B. C. The Pons 
ZElius, a stone bridge built by the 
Emperor Hadrian, 130 A. D., is now 
called the bridge of St. Angelo. The 
Romans built many fine bridges in 
different parts of Europe, sometimes 
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adorning them with a_ triumphal | wondertul of these are the wrought 
arch and sometimes with a castle|iron bridge over the Menai Strait, 


for their defence. 

Old London Bridge, a stone bridge 
across the Thames, built at the close 
of the twelfth century, was covered 
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Fig. 3.—Old London Bridge. 


with three-story timber buildings, 
used both as houses andshops. The 
houses were often burnt and rebuilt, 
but most of them stood until 1756. 
The picture (Fig. 3) shows the old 
bridge as it was in 1616. In 1831 
the present bridge, begun in 1824, 
was finished. Its total length is 1005 
feet and the roadway is 53 feet wide. 
The Waterloo Bridge, completed in 
1817, is one of the handsomest stone 
bridges in England. It is of Aber- 
deen granite and has nine arches of 
120feet span. The famous Bridge of 
the Rialto, Venice, was built in 1588 
by Antonio da Ponte. The space of 
the arch is 91 feet, the height above 
the water 24 feet 6 inches, and the 
width of the footway 72 feet. 

There are many splendid stone 
bridges in Europe, but few of much 
size inthe United States. The finest 
are the High Bridge of the Croton 
Aqueduct, over the Harlem River, 
the Starucca Viaduct on the Erie 
Railway, and the bridge built in 1861 
to carry the Washington aqueduct 
over Cabin John Creek, which has a 
stone arch of 220 feet span. 

As wooden bridges are apt to 
catch fire, those made of iron and 


“}called the Britannia Bridge, and the 


Conway Bridge, both in Great Brit- 
ain, and the Victoria Bridge over 
the St. Lawrence River at Montreal. 
These are all what are called tubular 
bridges, being made of great iron 
tubes or pipes, through which rail- 
way trainsrun. The Victoria Bridge 
however is now changed. In 1897 
its tubes were removed and replaced 
by open air railway tracks. Some 
of the finest iron and steel railway 
bridges in the United States are those 
over the Mississippi River at St. 
Louis, at Rock Island, near Quincy, 
and near Dubuque; over the Mis- 
souri at Omaha; the Parkersburg 
Bridge, West Virginia; and the Hen- 
derson Bridge over the Ohio. The 
longest iron bridge in the world is 
that over the Tay, near Dundee, Scot 
land. It is nearly two miles long, 
has 89 spans, and its roadway is 88 
feet above the water. In 1879 twelve 
of the middle spans fell during a 
gale at night and an entire railway 
train was lost, not a person out of 
more than 90 being saved. It has 
since been rebuilt. The Washington 
Bridge across the Harlem River, 
New York, a splendid steel structure, 
built in 1889, has two steel arches of 
510 feet span, 133 feet above the 
water, 

Cantilever Bridges. A _ canti- 
lever or cantaliver im architect- 
ure means a_ bracket projecting 
from the wall of a building to sup- 
port a balcony, eaves, etc. A camn- 
tilever bridge is one having long 
brackets or arms projecting toward 
each other from opposite banks or 
piers. Sometimes these two arms 
meet in the middle and are fastened 
together; but generally, they are 
joined by a third piece called a 
girder. Each cantilever generally 
rests On one pier and has its shore 
end firmly fastened to another. One 
end of the central girder is fastened 


steet are now taking their place on] to one cantilever, and its other end 


railway lines. 
Sf 


Among the most | which is fitted with rollers, rests onl 


] 
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highways, and two sidewalks. 
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on the other cantilever, so that it 
May contract or expand without 
danger. The principle of the can- 
tilever bridge is old. The picture 
(Fig. 4) shows a bridge of this kind 
at Wandipore in Thibet, built about 
1650. The brackets, fastened to 
piers: of masonry at each end, are 
joined in the middle by a girder. 
The first cantilever bridge in this 
country, at Niagara Falls, was built 
in 1883 (Fig. 5). A large cantilever 
bridge connects Louisville and New 
Albany across the Ohio. River, and 
another crosses the Hudson River 
at Poughkeepsie. The Memphis 
bridge, finished in 1893, the first 
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across the Mississippi below the 
Ohio, has one span of 700 feet and 
two of 621 feet each, The largest 
and most remarkable cantilever 
bridge in the world is that across 
the Firth of Forth in Scotland, built 
in 1883-91. Its entire length, with 
its approaches, is a mile and five- 
eighths, There are two spans of 1710 
feet, two of 685 feet, fifteen of 168 feet, 
and other smaller ones. The main 
spans are formed by three immense 
double cantilevers resting on three 
piers, making the road bed 150 feet 
above the water. The bridge is higher 
than St. Peter’s church at Rome. 
Among other remarkable canti- 


Fig, 4.~-Cantilever Bridge at Wandipore in Thibet. 


lever bridges are one erected in 1903 
over the Monongahela River at Pitts- 
burg, which has a span of 812 feet, 
and one across the St. Lawrence at 
Quebec with a span of 1800 feet, 


_ greater even than the Forth bridge. 


The Quebec bridge has double rail- 
way tracks, two trolley tracks ae 
ts 
total length is 3,300 feet, and its span 
is 150 feet above high water, so that 
it will not interfere with navigation. 

Suspension Bridges. Among the 
most remarkable bridges are those 
not held up from below but hung on 
some kind of ropes or chains, and 
called therefore suspension (Latin 


suspendere, to hang) bridges. The 
Chinese built this kind of bridge 
out of iron chains in very ancienr 
times, and the Peruvians made them 
out of bark ropes. Modern suspen- 
sion bridges are built of large and 
strong cables, made out of many 
small wires twisted together. The 
great bridge over the East River, 
from New York to Brooklyn, built 
in 1870-83, is suspended by four 
such cables, each as thick asa very 
large man’s waist (16 inches). It is 
5989 feet, or more than a mile and 
a tenth long. The span over the 
river, between the towers, is 1595 
feet 6 inches, the longest of any 
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suspension bridge in the world. 
The piers are 278 feet above high 
water, and the roadway 135 feet 
above the water, so that steamboats 
and ships can pass under it. The 
roadway, which is 85 feet wide, has 
passages for cable-cars, vehicles, and 
foot passengers. A second suspen- 
sion bridge over the East River, 


Fig. 5.—Cantilever Bridge at Niagara. 


called the Williamsburg Bridge, 
opened in 1904, is still larger than 
the Brooklyn Bridge. Its entire 
length, between terminals, is 7,275 
feet, its main span between the 
towers is 1600 feet, and its width 
is 118 feet. It is provided with 2 
carriage-ways, 2 footwalks, 2 bi- 
cycle paths, and 4 trolley-car and 2 
elevated railway tracks. This bridge, 
north of the Brooklyn Bridge, is so 
called because it connects Manhattan 
with that part of Brooklyn Borough 
formerly called Williamsburg. 

Two other bridges over the East 
‘River, the Manhattan Bridge and 
the Blackwell’s Island Bridge, the 
latter a cantilever, were begun in 
1901. Another suspension bridge, 
across the Hudson River, to connect 
New York at s5oth Street with New 
Jersey, is contemplated. If built, it 
will have a span of 2,710 feet, or 
nearly twice that of the Brooklyn 
Bridge. Other suspension bridges in 
this country are those over the Ohio 
River at Wheeling and Cincinnati, 
and that at Niagara Falls. Among 
the finest in Europe are that at 
Fribourg in Switzerland, and that 
over the Danube at Pesth. 

Movable Bridges. Bridges are 
sometimes made so that they can 
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pass. These are of various kinds: 
drawbridges are made to raise and 
lower; swing or turn bridges, to 
turn round on a pivot; and rolling 
or sliding bridges, to roll backward 
and forward on little wheels or 
rollers. Bridges that are to be used 
for only a little while, like those 
built by soldiers in war time to cross 
rivers, are sometimes made 
by fastening many small 
boats together and building 
a floor over them. Xerxes 
built two such boat bridges 
across the Hellespont when 
he invaded Greece, one for 
the passage of his army and 
the other for beasts of burden 
(see ABYDOS, C. P. P.). The Romans 
frequently used such bridges to cross 
rivers in their military expeditions. 
One built by Trajan is represented in 
the bas-reliefs on the column in com- 
memoration of his victories, erected 
by him in A. D. 114.at Rome, and an- 
other built by Marcus Aurelius in 174, 
is shown on the column erected in 
honor of his victories. over the Mar- 
comanni (see C.L. A., p.107).. The 
latter, probably built across the Dan- 
ube, is shown in the illustration. 


Bridge of Boats, 


Casks and rafts have also been used 
for the same purpose. Military 
bridges are usually supported by 
floats called pontoons, made of frames 
of timber covered with copper, tin, 
leather, tarred-sail-cloth, or India-rube 
ber cloth, or of copper cylinders, The 
pontoons are laid from bank to bank 
and securely fastened, and the bridge 
platform is then laid upon them, 
The largest pontoon bridge in the 4 
world is that across the Hoogly at | 


be moved in order to let a vessel|Calcutta. It is 1530 feet long, and 
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is supported on 14 pairs of pontoons 
held in place by chain cables. 

The word bridge comes from the 
Anglo-Saxon érzcge, 

BRIMSTONE. See SULPHUR. 

BROADCLOTH, a fine kind of 
woollen cloth, so called because it is 
wider than other cloths (56 to 60 
inches). It is woven very closely, 
and has a smooth shiny surface. 
It was once largely used for men’s 
coats, and still is, especially for even- 
ing dress; also for ladies’ cloaks. 

BROCADE,a silk stuff, sometimes 
woven with gold. and silver threads, 
so as to show gold and silver figures 
on it, and sometimes woven with all 
silk, soas to make a beautiful pattern 
of raised flowers, foliage, and other 
figures. Brocade is now seldom 
made with gold and silver threads, 
because they lose their brightness so 
easily. It is used mostly for curtains 
and for covering furniture, but some- 
times for ladies’ dresses. 

The word brocade is from droc- 
cato, the Italian name of -this cloth, 
which is from a word meaning to 
embroider. 

BRONZE, an ALLOY made by 
mixing copper and tin, to which 
zinc and lead are sometimes added. 
Gun metal, from which cannons are 
cast, contains about nine parts of 
copper and one part of tin, and bell 
metal about three parts of copper and 
one part of tin. Modern French 
bronze, out of which most of the 
small bronzes sold in the stores are 
made, contains about nine parts of 
copper, and one part made up of a 
mixture of zinc, tin, and lead. In 
making bronze the copper is first 
melted in the furnace, the tin and 
other metals are then put in, and the 
whole is stirred until it is well mixed. 
(See STATUE.) * 

As bronze costs a good deal, many 
imitation or false bronze ornaments 
are made, which look like real 
bronze, but are much cheaper. 
Many figures and other small orna- 
ments for mantels and many gas- 
fixtures are made of it, They are 


usually cast in ZINC or some other 
cheap metal, and covered with a 
kind of paint or varnish, which gives 
them the look of bronze. But some 
cheap ornaments are covered with a 
coating of real bronze or copper. 

Bronze was used by many ancient 
peoples, but the Phcenicians were the 
first known workers of it. The man- 
ufacture of articles of bronze was 
extensively carried on among the 
Assyrians, Egyptians, Greeks, and 
Romans. In Greece the wealth of 
cities was estimated by the number 
of their statues. It is said that 
Athens possessed more than 3000 
statues, and Olympia, Delphi, and 
other places many more. Great 
numbers of bronze statues were car- 
ried from Greece by the Roman con- 
querors, but most of them were lost 
during the invasions of the bar- 
barians, many being melted for the 
metal in them, used for making 
weapons. The most celebrated an- 
tique bronze statues that have been 
preserved are the colossal equestrian 
statue of Marcus Aurelius (see AN- 
TONINUS, GC. P: P.),-at Rome; the 
colossal head of Commodus; the 
statue of Septimius Severus in the 
Barberini Palace; the Hercules of 
the Capitol; the Sleeping Satyr; and 
the two youthful Athletes. Some 
fine bronze statues have also been 
recovered from Pompeii and Hercu- 
laneum. In Rome temples and other 
public buildings had splendid doors, 
vaults, and bas-reliefs of bronze. 
Bronze decorations weighing 450,000 
pounds were taken from the Pantheon 
by Pope Urban VIII, and used for 
the ornamentation of St. Peter’s and 
for the casting of cannon for the 
Castle of St. Angelo, 

Bronze was considered by the 
ancients as a sacred metal, and all 
the instruments of sacrifice and the 
sacred vessels used in the temples 
were made of it. Among the Ro- 
mans the laws were inscribed on 
tables of bronze, and the words 
moneta sacra (sacred money) are 
found only on bronze coins and 
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medals, The Roman 
could coin gold and silver money at 
will, but could not make bronze coins 
without the consent of the Senate. 

Bronze weapons, as swords, spear- 
heads, and battle-axes, were made 
of bronze before iron was known, 
but the stories that the ancients pos- 
sessed the art, now lost, of hardening 
weapons and cutting tools of bronze 
so as to make them equal to our steel 
arms and tools are untrue. They 
made swords, knives, etc., of a hard 
alloy, and made their edges tough 
by hammering, but none of the 
weapons and tools thus made were 
equal to our steel ones. 

The word bronze comes from the 
Italian dronzo, which is perhaps 
from éruna, brown. Butsome think 
it comes from Brundusium, a town 
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in Italy, now Brindisi, wnere it was 
made. 

BROOM, a brush for sweeping 
floors, so. named because it is 
usually made* of the broom corn 
plant. The broom corn plant grew 
first in India. It is said that Dr.‘ 
Franklin planted a single seed, 
which he took from a whisk of 
broom corn brought from England, 
and that from it have sprung all the 
broom plants now in this country. 
The plant, which grows more than 
twice as high as a man, looks some- 
what like Indian corn; but the head 
or brush, from which brooms are 
made, is much larger than that of 
Indian corn. Broom corn bears no 
ear, the seeds being all on the brush. 
The brushes are cut off when ripe. 
leaving about six inches of stalk on 
each, and are freed from the seeds 
by means of a machine called a 
“scraper, which scrapes them off 
without hurting the broom corn. 
The seed is fed to horses and poul- 
try, and sometimes, when ground 
into meal, to cattle. 

Brooms are made in this country 
mostly by the Shakers. The han- 
dles are usually of soft maple wood 
turned round in a LATHE. The 
twine for tying the broom is wound 


BRUSH 


The end of it is fastened 
to the broom handle, one end of 
which is cut down smaller than the 
rest, and as the broom corn is laid on 
the whole is turned so that the twine 
winds round and fastens it. Layer 
after layer of broom is put on, the 
twine winding round each one, until 
the broom is large enough, when the 
twine is cut and fastened. The 
broom, which at this stage is round, 
is now pressed out flat and sewed 
with twine to keep it so. Whisk 
brooms are made in the same way. 

The word broom is from the An- 
glo-Saxon rom. 

BRUSH. Most brushes are made 
of bristles, the long, stiff hairs which 
grow on the neck of the hog. Bris- 
tles, great quantities of which are 
sent from Russia and Germany to 
other countries, are of many colors 
and sizes. Brush-makers first sort 
them according to color, putting the 
black, brown, gray, yellow, and 
white ones in different piles. The 
whitest ones,which are called “ lilies,” 
are used for making tooth brushes. 
Each color is then sorted again by 
pushing the bristles through a row 
of steel teeth, like a comb, which 
catch the coarse ones; by passing 
them through several such combs, 
each finer than the other, the bristles 
are all separated into different sizes. 

Many brushes, such as hair and 
clothes brushes, are made by ¢raw- 
ing bunches of bristles, which are 
bent in the middle, through holes in 
a stock, or handle made of wood, 
bone, or some other material. : This 
work is mostly done by women, 
who sit round a table, on the edge 
of which the stock is held tight by a 
CLAMP. Each woman hasa lap full 
of bristles, and in her right hand a 
piece of fine brass wire. She makes 
a loop in the wire and pushes it 
down through one of the holes; then 
taking some of the bristles in her 
left hand she lays them in the loop, 
which she next pulls back through 
the hole. The bristles are thus 
doubled up and held by the wire. 
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|When all the holes have been filled 
‘the ends of the bristles are clipped 
/even with shears. A back piece is 
then glued on, which covers up the 
| wires and the bristles and holds 
ithem tight. In some hair brushes 
|: is is no back piece; the holes 
,are bored not quite through the 
istock, and the bristles fastened in 
with wire and glue. Tooth brushes 
|have no back piece, but the bristles, 
| which are bent and put into holes as 
‘in hair brushes, are held by wires 
}which are put through little holes 
/made from the end. If you look at 
‘the end of a tooth brush, you will 
/see where the little holes have been 
‘stopped up. In some tooth brushes 
‘slits for the wires are cut in the back; 
‘after the wires are fastened the 
‘slits are filled up with red sealing- 
wax, 

| In making large paint brushes, the 
\bristles are gathered into a bundle 
/around the small end of the handle 
|(thus leaving the large end sticking 
‘out of the front of the brush), and 
‘tied tightly with twine. The brush 
‘is then set on a board with a hole in 
it, through which the handle is driv- 
‘en till the large end of it is in the 
middle of the brush. This tightens 
| the strings which hold the hairs. 
|The back of the brush is then cov- 
ered with glue. 

| Small paint brushes, used by 
ertists, are made of the hair of the 
camel, badger, sable, squirrel, and 
other animals. Enough hairs to 
-make one brush are tied together 
and then passed point first through 
‘the large end of a quill, which has 
been softened by soaking in water, 
until the point comes far enough out 
of the small end. . When the quill 
dries it becomes smaller and holds 
the hairs tight. Such brushes are 
sometimes called pencils. 
The word brush is from the 
Anglo-Saxon dyrst, a bristle. 
BUCKSKIN, the tanned skin of 

the deer, the male of which is called 
abuck. After tanning it is dressed 
by what is called the oil process; 


all the rough parts of the skin are 
cut off and smoothed, and it is then 
dried and rubbed full of a mixture 
of oil and tallow and laid aside until 
this soaks in. It is next rubbed 
with a board until it is soft and pli- 
able. Buckskin is much used for 
polishing silverware and jewellery, 
and for rubbing furniture. In old 
times short breeches were often 
made of it, and were therefore called 
“ buckskins.’”” Most of the so-called 
chamois or “ shammy” leather now 
sold is buckskin, and not the skin 
of the chamois, as its name would 
pretend. 

BUCKWHEAT, a kind of grain 
from which buckwheat flour is made, 
The plant grows wild in northern 
China and southern Siberia, whence 
it spread into India and western 
Asia. It was brought into Europe 
through Tartary and Russia in the 
Middle Ages, and was first cultivated 
in Germany in the first half of 
the fifteenth century. Itspread into 
western Europe in the sixteenth 
century. The French call the grain 
blé sarrasin, Saracen wheat, be- 
cause it was first thought to have 
been taken to Spain by the Saracens 
or Moors, but it did not grow in 
their countries; others say because 
the grain is dark-colored like a Sara- 
cen. It is much valued as a crop 
in France, Germany, and the United 
States. A white flour is made from 
its grain, which in Germany is 
made into gruel, in France into 
bread, and in the United States in- 
to breakfast cakes. The grain is 
good food for horses and poultry. 
In England it is much used for feed- 
ing pheasants. 

"The word buckwheat is from the 
Anglo-Saxon doc-hwete, beech- 
wheat, which is made up of 0c, 
beech tree, and Aweée, wheat. The 
plant was so called because its 
srains are shaped like beechnuts. 

BUFFALO, the name commonly 
but wrongly given to the wild cattle 
of North America, which are not 
buffaloes, but bisons. The true 
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buffalo is found only in India and 
in South Africa; but the name 
has been given so long to the 
American bison that it will probably 
always be called a buffalo, and 
his hide a buffalo robe. ‘There 
were once, on the great plains of 
the West, immense herds of buf- 
faloes, that wandered from one 
part of the country to another in 
search of pasturage, water, and salt 
springs. With the coming of winter 
they usually went southward, and in 
the spring returned again to the 
north, making wide paths over the 
plains for hundreds of miles. As 
they were too clumsy to cross moun- 
tains they sought the easiest routes ; 
and emigrants found out the best 


American Buffalo. 


passes through the Cumberland and 
Rocky mountains by following buf- 
falo trails. Even as late as 1871 
buffalo herds one hundred and 
twenty miles long were seen on the 
plains, and they travelled so closely 
packed together that trains on the 
Kansas Pacific Railway were blocked 
by them and sometimes even forced 
off the track. 

Great numbers of buffaloes 
perished during the spring and 
autumn travellings: many starved, 
many got weak and were attacked 
and eaten by wolves, and hundreds 
were often drowned by breaking 
through the ice in crossing frozen 
rivers. The Indians and white 
huntsmen too killed thousands for 
their hides alone, out of which buf- 
falo robes were made. Some In- 
dian tribes lived almost entirely on 
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the buffalo: its flesh gave them 
food, its skin clothed them and 
covered their tents, and on the great 
prairies its dried dung was their 
only fuel. 

Hunting the buffalo was very ex- 
citing and sometimes dangerous 
sport, for the animal was not easily 
killed unless shot through the heart 
or some other vital part. Though 
it runs with an awkward kind of 
gallop, it takes a good horse and 
rider to keep up with it. When 
wounded only it will turn and attack 
its hunters with fury, and even a 
skilled horseman often finds it hard 
to keep out of its way. 

The buffalo once ranged over 
about a third of North America, 
from the Atlantic coast to beyond 
the Rocky Mountains, and from 
Mexico to the bleak northern region 
west of Hudson’s Bay. By 1830 it 
had been driven west of the Missis- 
sippi ; and im 1869 the completion of 
the Union Pacific Railway divided 
the great herd into two parts, a 
northern and a southern herd. After 
this the slaughter, which had been 
going on many years, became 
greater than ever before, and large 
hunting parties were sent out to kill 
buffaloes for their hides. Between 
1872 and 1874 more than three and 
a half millions of the southern herd 
were killed, and in 18754 the re- 
mainder, only about ten thousand, 
fled to the wild parts of Texas, 
where they were gradually hunted 
down until 1880, when the hunting 
ceased. The northern herd num- 
bered more than a million and a half 
in 1870. The Sioux Indians killed 
many of these, but in 1880, when 
the Northern Pacific Railway was 
opened, they were hunted just as the 
southern herd had been,and by 1883 
few were left. In 1886 the United 
States Government sent Mr. W. T. 
Hornaday and others to the West 
to get specimens for the National 
Museum in Washington before it was 
too late; and in 188g it was reported 
that only about a thousand (1091) 


merican bisons, wild and tame, 
ere then living in all the world. 
f these about 200 are wild in the 
ellowstone Park, where they are 
preserved by the government; 
about 85 are running wild in other 
arts of the United States; and 254 
re kept captive in parks in various 
laces. There is also a herd run- 
ing wild in Athabasca, in British 
orth America, supposed to number 
about 550. There are said to be 
jonly seven tame ones in foreign 
jcountries. 
The buffalo isa mammal of the 
jorder ungudata,or animals with hoofs, 
jand belongs to the family bovide. 
The word buffalo is from the 
‘Spanish d2éfalo, which comes from 
ithe Latin dubalus, the wild ox, from 
ithe Greek doubalos, a kind of African 
antelope. 
| BULLET, the ball fired from a 
| gun, rifle, or pistol. Bullets are usu- 
ally made of lead. In old times bul- 


Rifle Bullets. 
a, Minié; 4, Enfield ;_¢, Springfield ; 


d, Explosive. 


lets were made by pouring melted | together. 
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sand in an hour. Bullets were for- 
merly made round, but since the 
RIFLE has taken the place of the 
musket, they have been made long 
and generally sharp-pointed, and 
some have a hole in the back end 
with a plug fitted into it, which is 
driven in when the gun is fired and 
causes the lead to fill up the grooves 
or creases of the barrel. In the pic- 


ture a isa Minié ball (named from 
its maker, a Frenchman) cut through 
the middle so as to show the hollow 
and the plug, which is a little iron . 
cup. The creases or grooves on the 
side are usually filled with tallow. 
In the Enfield bullet, 4, formerly 
used in the British army, the plug is 
a little piece of hard wood. The 
ball used in the United States 
Springfield rifle, shown in ¢, has no 
hollow in it. Sometimes bullets 
are made with a hollow place in 
their point, as in d, and filled with a 
kind of powder called percussion 
powder, which goes off when they 
strike any hard thing, and blows 
them to pieces. As all modern mili- 
tary rifles have much smaller bores 
than those formerly used, bullets are 
now made correspondingly small. 
Those used in the new English, 
German, and French rifles are more 
than three times as long as they are 
wide. They are all cased too in 
some metal harder than lead, the 
German bullets with German silver, 
the French with nickel, and the Eng- 
lish with steel. 

The word bullet is from the 
French Joulet, a small form of boule, 
ball. 

BUNTING, a thin woollen stuff, 
from which flags are made. It is 
made of a fine hard-twisted worsted 
thread, and is much lighter and 
stronger for the purpose than any 
other kind of cloth would be. It is 
made in all colors, and in making a 
flag the different colors: are sewn 

The origin of the word 


lead into moulds, but they are now | is uncertain. 


made by a machine which can stamp 
out of solid lead six or seven thou- 


BUOY, a float chained to the bot- 
\tom in harbors, rivers, etc., to show 
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where the channel is, or to mark the 
place of rocks, shoals, or other things 
beneath the surface. Buoys are 
made of wood or iron usually, and 
are of different shapes and colors, so 
that they can easily be told from 
each other by sailors. Buoys made 
of wooden logs, chained so that they 
stand up in the water, are called spar 
buoys, and hollow ones of iron or 
other metal, can buoys. Bells are 
; sometimes fastened to buoys, so that 
the waves will ring them; and 
sometimes lanterns are hung on 
them. 

The word buoy, in Dutch é0ez, and 
in French douée, is from the Latin 
boza, Greek ba@zos (b0us, 0x), Mean- 
ing a leather collar or fetter; hence a 
buoy is a thing fettered or fastened. 

BURDOCK, a common wild plant, 
found almost all over Europe and 
the United States. It grows about 
a yard high, has large coarse leaves 
and a purplish flower. The little 
leaves around the flower-head have 
long sharp prickles, hooked at the 
point. By means of these the flower- 
heads, which are commonly called 
burs, catch on the clothes, the wool 
of sheep, the tails of animals, etc., 
and thus the seeds are scattered. 
In some countries the roots and the 
young shoots of burdock are used in 
soups. The leaves and their juice 
are good for putting on to burns, and 
on the skin when poisoned with 
poison ivy. The word burdock is 
made up of bur and dock, and means 
a dock that bears burs. 

BUSHEL, a measure for dry ma- 
terials, such as grain, vegetables, and 
fruit. It contains 4 pecks, 8 gallons, 
or 32 quarts. The bushel in use in 
the United States is the Winchester 
bushel, so called because the stand- 
ard was long kept at Winchester, 
England. It was used in England 
from the time of Henry VII. (1497) 
until the time of. George IV., when 
the imperial bushel, which is a little 
larger, was adopted. It takes 33 
Winchester bushels to make 32 im- 
perial bushels, 


The word bushel is in old English 
buschel, old French dozssel or bussel, 
from new Latin dusted/us diminutive 
of éuxtda, from ee a box. 

BUTTER, the fatty part of MILK. 
Milk from which butter is to be made 
is set away in pans for about twenty- 
four hours, when the cream is care- 
fully skimmed off. Cream is made 
up of the little balls of fat with which 
milk is filled, each one being covered 
with a thin skin called ALBUMEN, 
All that is needed to make butter is 
to break the albumen skins and let 
thefat run together. This is usually 
done by churning—that is, by work- 
ing a wooden dasher through the 
cream until all the balls are broken. 
There are many kinds of churns, but 
the ones most in use are tall jars or 
casks in which the dasher works up 
and down, or boxes in which the 
dasher is turned round by means ofa 
crank, Churning usually takes about 
three-quarters of an hour. The but- 
ter forms first in kernels and then 
into a mass, leaving a thin liquid 
called buttermilk. When the butter 
is taken out of the churn it is cares 
fully washed in water, and then 
worked with the hand until all the 
buttermilk is got out, when salt is 
put in and it is made up into rolls for 
use. A little carrot juice or AN- 
NOTTO is sometimes added to give 
it a brighter color. 

Butter was but little known to the 
ancients. It is said to have been 
first found out by carrying milk in 
skin bottles on a camel, The butter 
was made by the jolting. It is stills 
made in many parts of South Amer- 
ica by putting the cream into gourds 
or skin bags and slinging them across 
the back of a donkey, and then mak- 
ing the donkey trot round until the 
cream ischurned, In Buenos Ayres 
a goat-skin bag full of cream is tied 
to one end of a long leather rope 
called a lasso, and the other end is 
tied to the saddle of a horseman, who 
rides at a gallop with the bag bump- 
ing and jumping along on the ground 
behind him, until it is churned to but- 
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ter. In India a kind of butter called 
ghee is made from the milk of buffa- 
loes. 

The word butter is from the 
Anglo-Saxon 6éutere, which is from 
the Latin dutyrum, Greek douturon, 
(Cous, cow) butter. 

BUTTER-FISH. This salt water 
food fish is sold in all the northern 
markets, and is liked by some better 
than the scup. It is caught along 
the Atlantic coast from Cape Cod to 
Cape Henry. It is asummer visitor, 
coming and going about the same 
time as the mackerel. The butter- 
fish is about 7 or 8 inches long, and 
is noted for the bright rainbow tints 
of its scales, which, in those freshly 
caught, are as beautiful as those of 
the dolphin. It is sometimes called 
harvest fish in New Jersey, dollar 
fish in Maine, sheepshead and skip- 
jack about Cape Cod, and pumpkin 
seed in Connecticut. 

BUTTERFLY. Butterfliesarethe 
most beautiful of all the insects, 
Though they are much like moths in 
shape, they are easily told from them 
by the knobs on the ends of their 
antennz or feelers, and by the 
greater brightness of their colors. 
They fly also only in the daytime, 
while moths fly by night. The 
greatest beauty of butterflies is in 
their wings, of which they have four, 
and which are colored on both sides, 
while in moths only the upper side is 
colored. Butterflies’ wings are sep- 
arate from each other, and they do 
not fold up when the insect rests, but 
stand straight up sothat more of the 
under part can be seen than of the 
upper. The wings are covered with 
a kind of dust or powder, which, 
when looked at under the MICRO- 
SCOPE, is seen to be made up of many 
beautiful scales or feathers, as per- 
fect as the coverings of fishes and of 
birds. They are so very small that 
it takes several hundred thousand 
of them to cover a square inch. 

Butterflies live mostly onthe 
sweet juices of flowers, around which 
they may often be seen fluttering 
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in the sunshine, They have a long, 
hollow proboscis or tongue, which, 
when not in use, is coiled up under 
the head, as shown in the picture, 
When they wish to get the honey 
in the deep cup of a flower, they 
straighten this out, thrust it down 
into the flower, and suck the honey 
up through it. The two long things 
standing up above the head are the 
antenne or feelers. 

Like most other INSECTS, butter- 
flies pass through three different 
stages or changes of life. The fe- 
male lays her EGGS on the leaves of 
such plants as the CATERPILLAR 
usually feeds on, and leaves them to 
be hatched by the heat of the sun, 
Those laid in summer are sometinies 


Proboscis of Butterfly, 


hatched in a few days, but in cool 
countries eggs laid in autumn are 
often not hatched until the next 
spring. The caterpillars hatched in 
spring live as caterpillars during the 
greater part of the summer, and 
those hatched in summer live through 
the winter as caterpillars. 

The picture shows the changes in 
the life of a butterfly: @ is the full- 
grown larva or caterpillar, the form 
in which it is hatched from the egg, G 
the change called the pupa or chrys 
alis, and ¢ the full-grown butterfly. 
This is a very beautiful kind of but- 
terfly, common in Europe, which is 
called the “swallow-tail,” from the 
points on its tail. The caterpillar is 
green, with black rings dotted with 
red, and the wings of the butterfly 
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are yellow, spotted and striped with 
black, with blue and red spots like 
eyes on the hinder wings. There 
are many kinds of swallow-tailed 
butterflies in the United States, one 
of the finest of which is black, with 
two rows of yellow dots on its back ; 
on the wings are a broad band of 
yellow spots near the edge, with a 
row of small yellow spots outside, 
and on each hinder wing are several 
|blue spots between the rows, and an 
orange spot with a black centre 
which looks like an eye. The cater- 
pillar is yellow, striped and spotted 
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with black. This butterfly is seen 
in New England and New York in 
June, when it lays its eggs, and from 
these a new brood of butterflies 
appear in August. 

Butterflies are found in all parts 
of the world, even in the coldest 
countries during their brief summer 
but the most kinds and the largest 
ones live in hot countries, where 
there are some which measure a foot 
across the wings. About five thou- 
sand kinds are known, of which 
nearly a thousand are in the United 
States. Though butterflies live only 


Changes of the Butterfly. 


a, Larva, or Caterpillar ; 4, Pupa ; c, Imago, or perfect Butterfly. 


a short time, they sometimes fly 
great distances, often in large flocks 
miles in width, and so long that they 
‘are many hours and even days in 
passing. Where they come from 
and where they go to are not known. 
In Australia is a kind of butterfly 
which is used for food by the savages. 
They fly in such masses among the 
- granite cliffs of the mountains that 
great numbers of them are killed by 
the smoke of fires which men build 
against the rocks. Bushels of them 
are collected and baked ; the wings 
are picked off and the bodies made 


ine cakes which look like lumps of 
at. 

The butterfly belongs to the order 
lepidoptera, or scale-winged IN- 
SECTS. 

The word butterfly comes from the 
Anglo-Saxon duterflege; and the 
insect is so called from one of the 
yellow kinds, which looks like butter. 

BUTTERNUT, the fruit of the 
butternut or white WALNUT tree. 
The nuts are oblong, round at the 
base, and sharp at the point, and 


| about two incheslong. The inside 


or kernel is sweet and pleasant to the 


BUTTON 
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taste, but contains so much oil that 
it is apt to spoil. The shells and 
the bark of the tree make a good 
brown dye. 

Butternut wood is not so hard as 
that of the black walnut, but it is 
much used in making furniture as a 
contrast to it, as it is of a good 
yellow color and fine grain. Gun- 
stocks are also sometimes made of 
it. The tree is quite common in the 
north parts of the United States and 
in Canada. 

The butternut gets its name from 
its richness. 

BUTTON, an article for fastening 
or ornamenting clothing. The prin- 
cipal kinds of buttons are: those 
with shanks or loops, those with 
holes, and covered buttons. In mak- 
ing shank buttons of metal, the but- 
ton and the shank are first made 
separately by machines, and then 
soldered together by hand. Some 
metal buttons are flat and some are 
hollow. The hollow ones are made 
of two separate disks or round 
pieces, both of which are stamped 
out by punching machines, which 
make the raised pattern and letters 
onthem. The shank is first fastened 
to the under piece, which is a little 
smaller than the upper one. The 
two pieces are then laid together 
and put under a machine which 
laps the. edges of the larger piece 
all around the lower one and holds 
it tight. The buttons are then pol- 
ished, and sometimes silvered or 
gilded. 

Pearl, bone, and ivory buttons are 
often made with shanks. The disks 
are first cut out with a tubular saw, 
that is, a tube with one end made 
into saw teeth. The saw is made to 
turn round rapidly in a lathe, and a 
thin sheet of pearl shell or bone is 
pressed against it until a round piece 
is cut out. After the edges have 
been smoothed, a hole is made half 
way through the under side, and then 
cut so as to make it larger at the 
bottom than at the top. The stem 
of the shank is made so that it will 


just go into the top of the hole, and 
then when struck with a hammer will 
spread out and fit tightly into the 
space at the bottom. Horn buttons 
also are sometimes made with shanks, 
but the disks are not sawn out ; the 
horn is first softened by heat and 
then cut into disks with round 
punches. 

Buttons with holes through them 
are made of many different mate- 
rials, such as pearl and other shells, 
bone, ivory, vegetable ivory, vari- 
ous kinds of hard wood, vulcan- 
ized india rubber, glass, porcelain, 
etc. The best shells for buttons are 
brought from Macassar in the East 
Indies, but many are got from the 
Red and the China seas, and from 


the coasts of the West Indies and - 


Central America. Pearl buttons are 


cut out with a tubular or pipe-shaped i 


saw, after which the holes are made. 
Buttons made of porcelain are 
pressed in moulds and baked. Many 
girls are employed in sewing buttons 
on to cards. 

Covered buttons are made by very 
ingenious machines, but the process 
would be too hard to describe. You 
can best understand how these but- 
tons are put together by taking one 
to pieces. The first covered buttons 
were made of wooden moulds over 
which the covering was sewed, but 
they are now made of iron moulds 
or shells, which are in parts, so 
that when they are stamped to- 


gether in a die the covering is firmly - 


fastened and a part of the lining 
is pressed up through a hole in the 
under disk to make a tuft to sew 
it on by. 
‘Mave 
French douéon, a bud or button. 
BUZZARD. This bird belongs to 
the FALCON family, but it is heavier 
and slower in its flight than the true 
falcon. It is as large as the eagle 
and looks much like it. It does not 
fly very high, but sails along with a 
mournful cry, looking for prey, such 
as hares, squirrels, mice, frogs, liz- 
ards, and small birds, on which it 


word button is from the . 
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chiefly feeds. When it sees any| buzzard is not really a buzzard, buta 
game it usually lights on a tree near| kind of VULTURE. 

by, and then swoops down quickly| The buzzard belongs to the order 
upon it. Farmers sometimes call it] ~afz/ores, or BIRDS of prey. 
hen-hawk, because it visits poultry| The word buzzard is from the old 
yards to steal chickens, but the hen] French dusard or busart which is 
HAWK is another bird. The turkey’ from the Latin duteo, a buzzard, 
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but all the parts are made so care- 
fully that after each roller has rolled 
over the cloth all the colors printed 
fit together so as to make one pat- 
tern. In making some patterns as 
many as twenty printing rollers are 


_ used in one machine, but the usual 


number is from one to four. If the 


| pattern has four colors in it, as red, 


green, yellow, and brown, there will 
be four printing rollers. The cloth, 


| which is drawn along by the machin- 


ery, first passes under the red roller 
and has the red part of the pattern 
printed on it; it then passes under 


_ the green roller, which prints its part 
of the pattern near the red figures ; 


and the cloth then goes in turn under 
the yellow and brown rollers, each 
of which printsin its part. The ma- 
chines work so perfectly that one 
mile of calico can be printed with 
four colors in an hour. After it is 
printed the cloth goes over other 
rollers through a hot air chamber, 
which dries the colors, 

The mixing of the colors is one of 


the most important parts of calico 


eS and needs a great deal of 
nowledge and _ skill. Vegetable, 
mineral, and animal colors are used, 


as in dyeing, but they are mixed in 


different ways. Some are thickened 
with starch or gum, so that they are 


| more like a paint than a dye; some 


have the mordant, or substance used 


/ to make the colors hold fast to the 


cloth, mixed with them; some are 
used with liquids which would spoil 
others; and some need to be 
steamed after they are printed. 


Each printing roller has a color 
roller which keeps turning over in 
a little trough filled with its own 


dye or color, and spreads the color 
evenly over its whole surface, filling 
up all the sunken lines of the pattern. 
If the cloth should now pass under 
the roller no pattern would appear ; 
but it would be printed all over cne 
color. To prevent this a sharp 
metal blade called the “ doctor’ is 
fixed close to each printing roller, 
which scsapes off all the color from 
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its surface, leaving only that in the 
sunken lines of the pattern. 

After the printing and drying of 
the cloths they have to be steamed, 
washed, starched, dried, marked, 
and packed in bales before they are 
ready for market. 

The word calico is made from 
Calicut, a seaport of India, on the 
Malabar coast, from which calicoes 
were first brought. 

CALOMEL. See MERCURY. 

CAMBRIC, the finest and thinnest 
kind of linen cloth. It is soft and 
silky, and has a beautiful gloss. 
The best is made in France and 
Switzerland. A thin, delicate kind 
of cambric is called lawn. f 

A fine muslin, or cotton cloth, 
made to look like cambric, is also 
called by its name. Scotch cambric 
is also a muslin, but sometimes has 
a little flax mixed with the cotton. 

The word cambric is made from 
Cambrai, France, where it was first 
made. Lawn is from the French 
Zinon, which is from the Latin zum, 
flax. 

CAMEL. There are two kinds of 
camels, the Bactrian, found in Cen- 
tral Asia, which has two humps on 
its back, and the Arabian, found 
mostly in Arabia, Syria, and north- 
ern Africa, which has but one hump. 
The Arabian camel is sometimes 
wrongly called the dromedary, but 
the dromedary is only a var ety of it, 
more slender and swifter than the 
common kind, and differs from it 
only in the same way that the race 
horse differs from the common horse. 
The dromedary is very fleet and will 
carry a rider more than a hundred 
miles in a day; the camel is much 
slower, and seldcm travels faster 
than about two and a half mil«s an 
hour. But its pace is steady ani 
uniform, and it goes on day after day 
and makes journeys of hundreds of 
railes with great ease; and il will 
carry twice as much as a mule. 

The camel is ugly looking, but it 1s 
one of the most useful of animals. 
Without it the great deserts would 


' 
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be impassable. Its wide, clumsy 
looking feet do not sink into the 
sand, and ‘their thick soles protect 
them from its burning heat. Its 
eyes are fitted with long iashes 
which save them from the sun’s rays, 
and it can close its nostrils at will 
when the sharp sand is driven by 
the wind. Its teeth are formed for 
chdwing the wiry grass and thistles 
of the desert, and its stomach for 
The camel can live 
on but little food, for its hump is a 
storehouse of fat, from which its 
body is supplied when it crosses the 
long deserts. The Arab always 
looks at his camel’s hump before 
starting on a journey, to see if it is 
in good condition. When it is thin 
and poor, the animal is given rest 
and plenty of food until it grows 
again. The camel’s stomach is also 
so formed that it can carry enough 
water to last ita week; and some- 
times when the water of a caravan 
gives out, some of the camels are 
killed to get this supply. An Arab 
seldom kills a camel for food, but 
when one is killed all the people 
of the tribe share the feast. The 
flesh is eaten both roast and 
boiled. The camel generally has 


one young one at a birth, though 
‘sometimes two. 


It lives thirty or 
forty years. 

In the beginning of summer the 
long woolly hair of the camel be- 
comes loose and is easily pulled 
away from the skin. Out of it the 
Arab weaves several kinds of cloth, 
some of which he uses for clothing, 


‘and a coarser kind as a covering for 


his tent. Some camels’ hair is also 
sent from Persia to Europe, where it 
is made into camels’-hair pencils or 
brushes for painters. Good leather 
is made from the skin of the camel, 
and in the desert its dung is very 
useful for fuel. Most of the cloths 
called ‘camels’ hair’ are made out 
of wool. Camels’-hair shawls are 
made from the wool of the CASHe- 
MERE goat. 

The camel is a Mammal. of the 


order ungulata, or animals with 
hoofs, 

The word camel is from the Latin 
camelus, which is from the Arabic 
gamal, 

CAMPHOR, the gum of several 
kinds of the laurel or bay tree. Cam- 
phor is gotten chiefly in Japan, For- 
mosa, Sumatra, and Borneo. /Almost 
all which comes to this country is 
brought from Japan and Formosa; 
but the camphor tree has been 
planted in Florida, and it is thought 
that camphor can be successfully 
made there. The tree is cut up into 
small pieces and heated with a little 
water in large iron kettles, which are 
fitted with round covers filled with 
straw. The steam rises and wets 
the straw, and when it cools the 
camphor is left in the straw in small 
grains. ‘The camphor of commerce 
is very impure and has to be refined 
before it is fit for use. The smell is 
disliked by insects, and the gum is 
much used, therefore, for preserving 
clothes and natural history speci- 
mens. The liquid called spirits of 
camphor is made by putting gum 
camphor into alcohol. Camphor is 
used also as a medicine and in mak- 
ing CELLULOID and smokeless GUN- 
POWDERY 

Sumaira and Borneo camphor, 
sometimes called hard camphor, is 
bought by the Chinese, who’ believe 
it to be better than other kinds, and 
pay very large prices for it. It 
comes from a tree which grows twice 
as high as acity house, and is as 
thick as the height of a tall man. 
The tree is cut down and split up, 
and the camphor is found in hard 
pieces in hollow places in the wood. 
Camphor wood trunks are supposed 
to be made of this tree. Camphor 
was not known to the Greeks and 
Romans. It was first brought into 
Europe by the Arabs, 

The word camphor is from the New 
Latin camphora, Arabic kafur, 
Malay apur. 

CANAL, a water channel made by 
art. In ancient times canals were 


used mostly for supplying water to 
the fields in countries where rain was 
scarce, but some were made for 
boats. They were generally on a 
level, or with a slight fall so that the 
water would run easily through them. 
They could be used, therefore, only 
in level countries ; but in the fifteenth 
century, when canal locks were first 
made, it was found out how canals 
could be made of use in countries 
where the surface was uneven. 
Canals are now usually built in 
several parts called levels, each level 
having its water higher or lower than 
the one next to it. In hilly districts 
these levels are so many and so near 
to each other that they look like a 
flight of steps. Every two levels 
are separated bya lock. A lock isa 
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chamber or box, usually made of 
stonework, as in the picture, but 
sometimes of wood, and large enough 
to hold a canal boat. It hasa gate 
at each end; one, a, opening into 
the upper level, and the other, 4, into 
the lower level of the canal: These 
gates are in two parts, and open in 
the middle against the current ot 
flow of the water. When a boat is 
going up the canal, it passes into 
the chamber of the lock through the 
lower gate, 4, which is then closed. 
Water is now let into the chamber) 
through openings in the upper gate, 
a, until the water in it is on a level 
with that in the upper level. The 
upper gate is then opened, and the 
boat, which has risen with the water 
in the lock, passes out into the upper 
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Canal Lock. 


level. If another boat is now to 
pass down, it goes into the lock, the 
upper gate is closed, and the water 
is let out through holes in the lower 
gate until the water in the lock is 
lowered to the level below, when the 
lower gate is opened, and the boat 
passes out. On some canals boats 
are carried from one level to another 
on railways instead of through locks ; 
and on others they are raised and 
lowered by powerful machinery. 
Canals are often carried over riv- 
ers whose waters are at a lower 
level, or across valleys or other nat- 
ural low places, on great bridges 
called AQUEDUCTS. The most re- 
markable canal aqueducts in the 
United States are those which carry 
the Erie Canal over the Genesee and 
Seneca rivers, and that which car- 


ries the Chesapeake and Ohio Canal 
over the Potomac River. 

In China canal boats are usually 
dragged by men by means of long 
ropes; in Europe and the United 
States, by horses and mules. Steam 
is now used successfully on many 
of the larger canals, particularly in 
Europe and on the Suez Canal. 
(See C. P. P., SUEZ.) 

One of the important canals of 
Europe is the North Holland Canal, 
from Amsterdam to the Helder, 50 
miles long, finished in 1825. A new 
canal, lately built, shortens the dis- 
tance from Amsterdam to the North 
Sea to 15 miles. The ship canal to 
connect the North Sea with the 
Baltic, from Holtenau on the 
Bay of Kiel to the River Elbe, 
built in 1887-93, is 61 miles longs 
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It will save 24 days in going from 
Kiel to Hamburg. The Canal of 
Languedoc, built in 1681, connecting 
the Atlantic and the Mediterranean, 
is 148 miles long, and has more than 
too locks. The Caledonian Canal 
in Scotland, a series of inland lochs 
connected by artificial canals, con- 
nects the North Sea with the Atlan- 
tic, and saves vessels from going 
round by the Hebrides. There are 
more than 4500 miles of canals in 
Great Britain. The Manchester 
ship canal, connecting that city with 
the sea, 35 miles long, begun in 
1887, is one of the most important. 
The United States have about 4200 
miles of canals, 1300 of which are 
in New York and nearly 1000 in 
Pennsylvania. The Erie Canal, con- 
necting Lake Erie with the Hudson 
River, built in 1825 and enlarged in 
1862, is 363 miles long. The Dela- 
ware and Hudson, built in 1829, con- 
necting New York with the Pennsyl- 
vania coal region, is 108 miles long; 
the Chesapeake and Uhio, finished 
tn 1850, 185 miles; the Schuylkill 
coal and Navigation Co.’s canal, 
built in 1825, 108 miles; the James 
and Kanawha Rivers Navigation, 196 
miles ; the Morris Canal, New Jersey, 
xo1 miles; and the Wabash and 
rie, in Indiana, 374 miles long. 
Canada has many canals, of which 
those helping the navigation of the 
St. Lawrence are the most impor- 
tant. By means of these vessels 
can go directly from Chicago to 
London, Liverpool, or other foreign 
ports. In 1880 M. de Lesseps, who 
built the Suez Canal, began to cut 
one across the isthmus of Panama, 
to connect the Atlantic with the 
Pacific Ocean; but, after spending a 
vast sum of money, the work was 
given up in 1888. In 1502 the part 
done was sold for $40,000.000 to the 
United States, which agreed to finish 
jilnke: (echorll (Gee JEAMINGAWON, (C125 12) 
Work was begun at once, and it is 
expected to be built within ten years. 
Arother important canal, finished 
in 1893, is that through the Isthmus 
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of Corinth in Greece, which saves 
the long voyage around the Morea 
(C. P. P., PELOPONNESUS. Among 
the longest canals in the world are 
the Grand Canal of China, which is 
800 miles, and the canal improving 
the navigation of the Ganges River, 
India, which is 522 miles long. ; 

The word canal is from the Latin 
canalzs, a channel, trench, or pipe. 

CANARY BIRD. This bird got 
its name from the Canary Islands, 
from which the first were carried to 
Europe; but some say it belongs 
in Africa, and that the first ones in 
the Canary Islands were tame ones 
which escaped from a ship. But 
there are now plenty of wild ones in 
Madeira and the Canary and Cape 
Verde islands. They are smaller 
than our tame ones and of duller 
plumage, beiig usually of a dusky 
gray or greenish yellow. When 
these birds were carried to Europe 
they became mixed with other birds, 
and there are now about fifty dif- 
ferent kinds of canaries. Some of 
these are different in form from the 
commoncanary. The“ Manchester 
coppy,’ named from Manclester, 
England, has a flat head; the 
‘“ Norwich  buff-crested,” . named 
from Norwich, has a topknut ; and 
the “Belgian ” is so slender that it 
can almost go through a <dinger 
ring. 

The canary lays four to six pale- 
blue eggs and hatches five and some- 
times six times in a season. The 
hen usually begins to lay in April. 
She sits thirteen days, during which 
her mate waits on her with great 
care and attention. The wild canary 
builds its nest in thick shrubs and 
trees, with moss, feathers, and hair. 
Soft straws, threads, hairs, etc., 
should be given to the tame canary 


}and she will build her nest in her 


cage. She knows how to do this 
better than youcan tellher. A lady 
ence thought she would save her 
bird the trouble of building a nest 
and made what she thought was a 
very nice one and put it into the 
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cage; but the bird did not like her 
work at all, and tore the nest to 
pieces with its beak. It then built 
it over again to suit itself. 

The hen canary will sometimes 
eat her own eggs. The best way to 
prevent this is to put her food in the 
cage over night, for after laying her 
egg in the morning she usually looks 
for her breakfast, and if she does 
not find it she may break all the eggs 
in her nest. If she does this when 
she has food enough before her she 
is not worth much. When the little 
ones are hatched the best food for 
them is hard-boiled egg mixed with 
a littlewheat bread. Cut theegg up 
fine and add toit part of a roll which 
has been soaked in water afew min- 
utes and then squeezed dry. A 
tablespoonful of this food will be 
enough, and great care must be 
taken to have it fresh, for if it is the 
least sour it may kill the young 
birds. The little ones are always 
fed by the male bird. In about two 
weeks they will be able to feed them- 
selves, and when they are a month 
old they may be put into a cage by 
themselves. Up to this time they 
should be fed on egg and bread only, 
and this soft food should be kept 
mixed with the common food of old 
birds for four or five weeks longer, 
when the young ones may be treated 
like grown-up birds. 

Canaries should have plenty of 
light and fresh air, and should be 
kept in rooms of an even heat: if 
they are too cool they are apt to be- 
come sick, and if too warm they will 
shed their feathers too soon. The 
cage should be kept very clean, and 
a dish of fresh water should be put 
into it every day for the birds to 
wash in. It is well to scatter some 
dry sand over the bottom of the cage. 
The favorite food of canaries is 
canary seed, or the seed of canary 
grass, which first grew in the Canary 
Islands, but is now raised in the 
south of Europe. With it a little 
rape, hemp, millet, linseed, and 
poppy seed may sometimes be mixed 
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for achange. In warm weather give 
them plenty of chickweed, and now 
and then a leaf of watercress or let- 
tuce. A little lettuce and a slice of 
sweet apple may be given also some- 
times in winter, but not too often. 
When a bird is breeding or moping 
the yolk of a hard-boiled egg may be 
given, but as a general thing plain 
food is the best. Never offer ca- 
naries sweet cake or rich food ; most 
of their diseases are caused by over- 
feeding. 

Be careful about letting them out 
of the cage, and especially in rooms 
where there is a fire, as they are apt 
to fly toward a bright light. Itisa 
cruelty to let a canary bird escape 
into the open air, as it does not know 
how to look for food and will soon 
die of hunger. But some have been 
taught to go out and come back again - 
to their cage. An English gentle- 
man had a canary which was never 
kept in a cage, but went wherever it 
pleased. In summer it would fly out 
of doors, and would always go down 
to the gate to meet its master, 
perching on his finger or nestling in 
his hair. It got lost, however, on a 
very foggy day, and was never seen 
again. A canary bird in France be- 
camea great friend of a large dog 
and took much delight in playing 
with it. Sometimes the dog would 
open his mouth wide, and the little 
bird would hep in there and sit with- 
out any fear. Cats are enemies of 
birds, and many a poor canary has 
been killed and eaten by them ; but 
there was once in London a cat and 
her kittens who became so much 
attached to acanary that they would 
let it eat out of the same dish with 
them without harming it. 

The canary sometimes lives twelve 
to fifteen years. It can be taught 
with care and patience to do a good 
many amusing _ tricks. ‘Ee! Ger 
mans teach canaries to sing tunes 
and the songs of other birds, but it 
is very slow and tedious work. 

The canary belongs to the order 
passereS, OF perching BIRDS, and 
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to the finch family, which includes 
also the larks, sparrows, and linnets. 

CANDLE. The ancients had no 
candles like ours. The Greeks and 
Romans sometimes used strips of a 
kind of paper called papyrus, soaked 
in pitch and covered with wax, but 
they depended for light mostly on 
oillamps. In England in early times 
splinters of wood and the pith of 
rushes dipped in tallow were the 
only candles. 

Candles are now made of tallow, 
wax, spermaceti, stearine, paraffine, 
and some kinds of oils. Tallow 
candles are usually made of a mix- 
ture of mutton and beef tallow, and 
wax candles of beeswax. Sperma- 
ceti is obtained from the head of the 
sperm WHALE. Stearine candles 
are made from tallow so purified of 
its oleine or oily matter that only 
the solid white part is left. When 
pure, stearine looks like white wax, 
and has no taste nor smell. Paraf- 
fine is a substance something like 
spermaceti, made from peat, coal 
tar, bituminous coal, and other 
things. Candles made of it are 
almost as good as those of wax and 
spermaceti. Palm and cocoanut oils 
are also good for making candles. 

Candles are usually made in one 


- of three ways: by dipping, mould- 


ing, or rolling. Dipped candles 
are made of the coarsest kinds of 
of cotton 
hung side by side on a stick, are 
dipped many times into melted tallow 
and allowed to harden each time 
until the candles are large enough. 
Mould candles are made by pouring 
melted tallow into tin, pewter, or 
glass moulds, each of which is 
shaped like a candle and has a wick 
stretched through the middle. As 
the moulds are larger at the bottom 
than at the top, the candles are eas- 
ily drawn out when cold. Stearine, 
paraffine, and palm oil candles are 
also made in moulds. Wax candles 
are not made in moulds, because 
wax shrinks much in cooling, and is 
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wicks are dipped into melted wax, 
and then rolled into shape while 
warm on a hard wood or stone table 
by means of a boxwood roller, which 
is wetted with water to keep the wax 
from sticking to it. Wax candies 
are sometimes shaped by drawing 
them through holes in a machine, 
just as wire is drawn. Both wax 
and spermaceti candles are often 
made of different colors, 

In China grows a tree called the 
tallow tree, from which the Chinese 
make candles. The tallow comes 
from the seeds, which are pounded 
and boiled in water, when the fat 
rises on the top. This is skimmed 
off, and when cold is as white as 
snow and almost as soft. When the 
Chinese make candles out of it, they 
mix wax enough with it to harden 
it. They are said to give a bright, 
clear light. The tallow tree has been 
planted in Georgia, South Carolina, 
and Florida, and many are now 
growing in those States, but no use 
is made of them. In the South Sea 
Islands, and in Japan,, Madagascar, 
Java, and other East Indian islands 
grows a tree called the candle-nut, 
the nuts of which are used, strung 
on Strips of bamboo, to burn as can- 
dles. They are full of oil, which is 
easily pressed out, and it.is sent to 
England, where it is used fog lamp 
oil and made into candles. 

But the most curious kind of can- 
dle is that made out of a fish by the 
Indians on the Pacific coast of Brit- 
ish Columbia. This little fish, called 
the enlachon, or candle-fish, is about 
a foot long, and looks much like a 
It is one of the fattest of all 
fishes, and when dried will burn 
with a bright flame till burned up. 
The Indians sometimes burn it 
alone, lighting it at the tail, and some- 
times run a wick of woody threads 
through it. They also dry and 
smoke this fish for winter food and 
use the oil for butter. 

The word candle is from the 
Anglo-Saxon candel, Latin candela, 


also apt to stick to the mould. The|a candle, from casdere, to shine. 
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CANDY. To make candy one 
must know all about boiling sugar, 


| as some kinds do not need so much 


boiling as others. If some crushed 


_ sugar be heated, with a little water, 


the lumps will first soften and break 


up and then melt into a clear liquid. 
| If this be boiled, a good deal of the 
| water will pass off as steam and the 
| liquid will become thicker. By set- 
| ting this aside and letting it cool 
| slowly, the sugar will form in large, 
| clear crystals on the sides and bot- 
tom of the kettle. 


This is what is 
commonly called rock-candy. If, in- 
stead of allowing it to cool, the liquid 


be boiled still more, most of the 
| water will pass off in steam, and the 


sugar will form in grains around the 
kettle ; but if it be made still hotter the 
sugar grains will melt, and the whole 
will become a thick, clear, paste-like 
syrup. If a spoon be dipped into 
this and drawn out, a long thread 
of melted sugar will follow it; and 
if a little of it be dropped into cold 
water it will become hard and brit- 
tle. Most candies are made from 
sugar in this state, Ifthe syrup be 
heated still more it will froth and 
become dark brown, and turn into 
what is called caramel. 

There are eight or nine different 
degrees or stages in boiling sugar, 
for each of which the confectioners 
have a name. Besides sugar, there 
are many other things used in mak- 
ing candy, particularly for flavor- 
ing, such as the syrups and juices 
of fruits, berries, nuts, and seeds. 
Several kinds of liqueurs or cordials, 
acids, and gums are also used, and 
many different coloring extracts. 
Some of the colors used by confec- 
tioners are poisonous, and children 
have been made very sick from eat- 
ing candies colored with them. The 
most dangerous ones are yellow and 
orange, which are often made with 
chromate of LEAD. Bright red candy 
is sometimes colored with vermilion, 
made from MERCURY, and green 
candy with verditer and Brunswick 
green, made from COPPER, all of 


which are poisonous. In buying 
candy it is best to pick out those 
kinds which are not brightly colored. 
But even white candies, especially 
cheap kinds, are not always safe, 
for they are. usually mixed witb 
chalk, plaster of paris (see GYPSUM), 
pipe CLAY, and starch. Although 
these things are not really poisonous, 
they are not healthful to eat, and 
often lead to illness. Instead of 
cane sugar confectioners make large 
use of grape SUGAR made from 
starch, and many use a thick syrup 
made from the starch of Indian corn. 
The making of candy takes a great 
deal of care and skill, and only the 
best workmen can make all the 
kinds. The French workmen are 
the most skilful. 

We can tell here only about a 
few of the common sorts of candy. 
Sugar Plums, which are called com- 
fits in England, are made of almonds 
or some other nut, or of some small 
seeds like caraway seeds, coated 
with sugar. The almonds or seeds 
are thrown into a copper pan with a 
paste of sugar, syrup, and starch. 
The pan is hung over a fire and is 
kept moving all the time so that the 
almonds are kept rolling over each 
other. They thus become coated 
with the paste, which thickens as 
it dries, and the pan is kept in 
motion until they are of the right 
size. Sugar plums can be made of 
only one color at a time. 

Gum Drops are made of GUM 
Arabic and sugar, but sometimes 
Barbary gum and gum Senegal are 
used. ‘The mixture, which is made 
about as thick as honey, is flavored 
and colored to suit the taste. When 
it is ready a shallow box is filled 
with fine starch, the top of the starch 
is smoothed over, and little hollow 
places of the size and shape of the 
gum drops are made in it. Ihe 
mixture is then poured into these 
little moulds, just enough being put 
into each to make one gum drop. 
The mould is then set away in a 
warm place to dry for several days, 
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until the drops are hard enough to 
handle. 

Bonbons with liqueurs in them 
are made in a similar way. A thick 
syrup of sugar and water has some 
kind of liquor added to it, and it is 
then poured into little moulds, of the 
right size and shape, made in fine 
starch. The syrup draws up into a 
round form, just as a drop of water 
would in dry flour; a little starch is 
sifted over the top, and the whole is 
set aside to dry. The sugar on the 
outside soon crystallizes and forms 
a crust around the bonbon, and as it 
dries the syrup on the inside adds 
more and more of its sugar to the 
crust, and thus becomes thin. 

Lozenges are made of sugar fla- 
vored with peppermint or other 
essences, worked up into a dough, 
and rolled out flat and thin. It is 
then stamped with various mottoes 
and cut out by punches into the 
shapes wanted. 

The word candy is from the Ara- 
bic gandz, made of sugar, Hindu 
guand, sugar. 

CANNING. The packing of food 
in tin cans, called “ tinning” in Eng- 
land, has become an immense busi- 
ness in the United States, amounting 
in value yearly to about $80,000,000, 
More than 400,000 people are em- 
ployed in it in a prosperous season, 
and more than two million boxes of 
tin plate are used annually in the 
manufacture of cans. In former 
times the cans were made by hand, 
generally in the winter season by 
employees who packed the goods in 
the summer, but since 1885 all cans 
have been made by machinery. 
About 900,000,000 cans of all kinds 
and sizes are now turned out yearly. 

The principal articles packed are, in 
the order of their importance, toma- 
toes, corn, milk, oysters, corned beef, 
salmon, sardines, lobsters, soups, 
peaches, peas, beans, apples, pears, 
pineapples, small fruits, pumpkins. 
Tomatoes are packed chiefly in New 
Jersey, Maryland, Virginia, and Ken- 
tucky, though many are put up in 


Indiana; corn, in New York, Mary- 


land, Illinois, Iowa, and Kansas; 
peaches, in Maryland, Delaware, 
Georgia, Michigan, and California; 
apples, in Maine, New York, Mary- 
land, Ohio, Illinois, lowa, and Kan- 
sas; peas, in Maryland, Delaware, 
New York, Ohio, and Indiana; baked 
beans in Massachusetts and New 
York, and lima beans in New York, 
Maryland, Ohio, and _ California. 
Small fruits are packed mostly in 
California; salmon on the Pacific 
coast, especially in Alaska; sardines 
and lobsters, almost entirely in 
Maine; and oysters, in Maryland, 
Virginia, North Carolina, Florida, 
and Mississippi. Condensed milk is 
put up principally in New York, 
Ohio, and Illinois, and canned soups 
in New York, New Jersey, and Illi- 
nois, though other States have also 
large canneries. 

The method of the preservation of 
food by sealing it in jars and cans, 
so as to keep it from the air, was 
discovered by a Frenchman named 
Appert about1795. The secret was 
carried to England and thence to 
this country about 1818, when food 
was first: preserved thus in New 
York, Since that time the business 
has grown to such immense propor- 
tions that it is now one of the prin- 
cipal industries of our country. In 
1900 there were about 2000 canning 
firms in forty-two States, with 2200 


canneries. One fourth of these were 
in Maryland. 
CANNON. The parts of a can- 


non are shown in the picture, Fig. 1, 
which is that of a heavy gun of the 
common kind formerly used for sea- 
coast defence. In this, A is the 
breech, B the first re-enforce, C the 
second re-enforce, D the chase, and 
E the muzzle; F F are the trunnions, 
and H is the bore. The diameter of 
the bore is called the calibre. Such 
a cannon is generally fixed upon a 
heavy frame, called a carriage, which 
moves on small iron wheels, and 
which is so made that the muzzle 
of the gun can be easily raised or 
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lowered. Cannon of this shape are 
not made now, but the same parts 
in any large gun are called by the 
same names. 

Early Cannon. Cannon did not 
come into use until several centuries 
after the invention of GUNPOWDER. 
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The first cannon are supposed to 
have been made about the twelfth 
century by the Arabs, who learned 
the nature of gunpowder from the 
Chinese. The Mohammedans used 
cannon in India in A. D. 1200, and 
Genghis Khan had artillery at the 


Fig. 1.—Parts of a Cannon. 


siege of Tsaichew, China, in 1234. 
The Moors, who conquered Spain, 
are said to have used artillery against 
Cordova in 1280. Soonafter this, in 
the first half of the fourteenth cen- 
tury, cannon came into use through- 
out western Europe. The city of 
Ghent had stone-throwing guns in 
1313, and the English used them at 
Crécy in 1346. 

The first cannon were shaped 
somewhat like a druggist’s mortar, or 
like a can (German £anne or canne), 
and from this comes our word can- 


Fig. 2.—Austrian Cannon. 


non. An early one, made in Austria 
about the beginning of the fourteenth 
century, is shown in Fig. 2, where a 
front and a rear view of it are given. 
It is made of iron bars held together 
by hoops of iron, and is 3 feet 6 
inches wide by 7 feet ro inches long. 

The first breech-loading cannons, 
called bombardes, were made in the 
same way—otiron bars held together 
by rings. They were wider at the 


mouth than at the breech, as seen in 
Fig. 3, which shows one used by the 
English at the battle of Crécy. After 
loading, the breech was plugged 
up with wedges of metal or wood, 
driven in with a mallet. 

The next kind of cannon made, 
called the veuglaire (German Vogler, 
fowler), also a breech-loader, had a 
separate chamber for holding the 
charge, which screwed into the end 
of the barrel, In Fig. 4 is shown 


Fig. 3—Bombard. 


the breech parts of one of these guns, 
made of forged iron at Ghent be- 
tween 1404 and 1419. But the early 
cannon founders did not know how 
to make breech-loaders_ strong 
enough, so they soon after began to 
make cannon that loaded at the 
muzzle; and this kind was most in 
use up to the present century, when 
breech-loaders came into fashion 
again, Two singular breech-loaders 
carried to Mexico by Cortez are now 
preserved at the Naval Academy, 
Annapolis. 

Cannon, have had many different 
names—such as culverins, demi- 
culverins, serpentines, basilics, spi- 
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rales, falcons, and falconnettes, some 
of which differed in shape from 
others, though sometimes the same 
gun is called by a different name in 


aOR 


Fig. 4—Veuglaire. 


different countries. Culverins were 


long guns, often four times as long’! 


as a man, the early artillerists believ- 
ing that the longer the gun was the 
farther it would shoot, A culverin 
is shown in Fig. 6. 

Early cannon were sometimes 
made of wooden as well as of iron 
bars, wound round with rope and 
covered with leather, and sometimes 


of a brass tube similarly wound and 
covered. They were next made of 
wrought or hammered iron, and later 
of different kinds of cast metals. 
The first balls were round stones, 
but they soon gave place to lead and 


Fig. 5.—Gun used at Morat. 


to iron balls. Trunnions were first 
cast on guns about the beginning 
of the fifteenth century, and soon 
afterward cannon were mounted on 


Fig. 6.—Culverin. 


wheels. In Fig. 5 is shown a gun 
used at the battle of Morat (1476), 
with a wheeled carriage shaped much 
like those now in use. 

Modern Cannon. Inmore modern 
times many different kinds of guns 
have come into use, such as the car- 
ronade, howitzer, shell gun, mortar, 
etc. Carronades were named after 
the Carron iron works in Scotland, 
where these were first made. They 
were short iron guns for shooting a 
large ball, and were once much used 
in close naval battles to smash in the 
sides of ships ; whence sailors called 
them smashers. MHowitzers are 
light, short guns, used in battles on 
land to throw shells into the enemy's 
ranks at short distances. Mortars 
are so called because they are shaped 
like an apothecary’s mortar. They 
are very short, with a large bore, and 
are used to throw bombs or shells 
into the air so that they will fall into 
fortified places. They are usually 
mounted on an iron carriage, like 


that shown in Fig. 7. Shell guns 
are long cannon used for shooting 
shells (see SHOT and SHELL) straight 
at an object. They are like howitz- 
ers in shape, but much longer. 

Up to the time of our civil war, be- 
fore ironclad ships came into use, 
cannon were made mostly with 
smooth bores. The Columbiad, a 
heavy gun invented by Colonel Bom- 
ford, was used in the war of 1812. 
Lieutenant Rodman found out how 
to cast these hollow, and made very 
large guns that were named after 
him. Other guns, named also after 
their inventors, the Dahlgren and 
the Parrott guns, were also smooth- 
bore guns. The Rodman gun (Fig. 
8), which could be made large 
enough to carry a ball 20 inches in 
diameter, would smash in the side of 
an ordinary ship, but would not go 
through thick steel armor; so, when 
ships began to be heavily plated, 
rifled-guns which could penetrate 
such armor came into use. These 


_ were first largely made in Europe by 
| Armstrong and Whitworth, in Eng- 
| land, by Canet in France and by 
| Krupp in Germany, all of whom 
| made great improvements in cannon. 
| We began first by changing some of 
| our large smooth-bore guns into 
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rifled guns, but these were poor 
compared with the rifled guns made 
in Europe, and in 1885 we began to 
make real rifled guns, which are as 
good as any in the world. Rifled 
guns are made of an inner steel tube 
with several jackets or bands, one 


Fig. 7—Mortar. 


over the other, as shown in Fig. 9. 
They are very long, some being 35 
times as long as their calibre, and 
the largest ones weigh more than a 
hundred tons. 

The manufacture of one of these 
monster guns is a very difficult 
matter. The great piece of steel 


from which the barrel is to be made 
is, when brought from the forge, a 
It is 


little larger than is needed. 


first rough-turned in a lathe, and 
then rough-bored. This is done by 
a machine which works night and 
day, cutting out four or five inches 
an hour. After rough-boring, it is 
heated and plunged into a bath of 
oil to toughen it, and is next fine- 
bored, that is—smoothed inside, and 
then turned smooth on the outside. 
The barrel is then set up on end to 
have its jackets puton. Each jacket 


is made a little smaller than the one 
it is to go over; but when heated 
nearly red-hot it expands enough to 
slip on easily, and when it cools it 
fits so tight as to become almost 


Fig. 8.—Rodman Gun. 


a part of the under one. In the 
largest guns there are generally five 
or more jackets, the lower one of 
which covers the barrel entirely to 
the muzzle. The other jackets are 
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shorter, being intended to strengthen 
the breech, where the principal 
strain comes in firing. 

Steel guns are made of 3 to 16 
inches calibre. The following table 
shows the weight of projectiles used 
in guns: 


Calibre of Gun. Weight of Shot. 
3-inch gun. . . . 13 pounds. 
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The 16-inch gun, which has a 
barrel 50 feet long, will throw its 
huge projectile 21 miles and will 
pierce a steel plate two feet thick at 
a distance of two miles. 

Wire Gun. Still more powerful 
than the jacketed steel gun is the 
wire-wound gun, called after its in- 
ventor, John Hamilton Brown, the 
Brown Wire Gun. This gun is so 
strong that it cannot be burst with 
gunpowder and will throw its pro- — 
jectile at a velocity of 3290 feet a 
second, or about 300 feet faster than 
any other gun in use. It is said 
that a Io-inch gun of this pattern 
will carry its shot 59 miles. This 
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Fig. 9.—Rifled Gun. 


wonderful gun consists of a forged 
steel tube wound round with steel 
wire, layer after layer being added 
until the barrel is of the proper size. 

Disappearing Gun-carriage. Great 
guns for coast defence are not 
mounted now on the walls of forts, 
as in old times, but on disappearing 
carriages which ordinarily are con- 
cealed in the hollow of an earth- 
work or behind a bomb-proof wall 
or steel-armored parapet. In sucha 
position the gun cannot be seen 
from the outside, and cannot be dam- 
aged unless possibly by a shell 
dropped from a mortar. When the 
gun is loaded, a wheel is turned and 
the carriage rises and brings the 
weapon into position to be aimed 
and fired, after which the carriage 
slides back again out of sight. The 


disappearing carriage is the” inven- 
tion of Gen. William Crozier and 
Gen. Buffington, of the U. S. Army. 

Dynamite Gun. This gun, meant 
to throw shells loaded with dynamite, 
was invented by Mr. M. D. Mefford, 
of Ohio, but was made of practical 
use by Capt. E. L. Zalinski of the 
United States Army, and Capt. 
Rapieff of the Russian Army. Dyna, 
mite and explosive gelatine will ex- 
plode by concussion, so that it is very 
dangerous to fire a shell loaded with 
either of them from an erdinary can- 
non with gunpowder. In the dyna- 
mite gun the shells are fired by 
means of compressed air, which does 
not jar the dynamite as the explosion 
of gunpowder does. The shell, which 
is really a TORPEDO, is so made that 
it will explode on striking an object 


CANNON 


x53 


CANNON 


like a ship, or on entering the water 
near it, or after it has reached a cer- 
tain depth. It is thus pretty likely 
to blow up any vessel near which it 
falls. Dynamite guns are made from 
4 inches up to 15 inches calibre. A 
15-inch gun is 55 feet long and will 
carry a shell loaded with 500 to 600 
pounds of dynamite more than a 
mile. 

Machine Guns. These are cannon 
in which everything connected with 


the loading and firing is done by 
machinery. They use metallic car- 
tridges, generally have several barrels, 
worked by turning a crank at the 
side, and fire one shot after another, 
like a revolver pistol. They can fire 
much more rapidly than guns worked 
by hand, and are very serviceable in 
close fights, in repelling storming 
parties from forts, boarders from 
ships, and charges in battles. : 

The Mitrailleuse, invented in Bel- 


Fig. 10.—Dynamite Gun. 


-gium about 1866, had 25 to 37 barrels, 
put together in a bundle. It fired 
all its shots at once in a volley; so 
it is not properly what is now called 
/amachine gun, It was used by the 
| French in the war with Germany in 
1870-71, but has been superseded. 

The Gatling gun, invented by R. 
T. Gatling, an American, in 1861, is 
the earliest of real machine guns. It 
has ten barrels put together in a 
bundle, all of which revolve when 
the crank is turned. As many as 
1200 shots can be fired in a minute, 
when the crank is turned by hand; 
and 1500 shots when it is worked by 
an electric motor. 

The Hotchkiss revolving cannon, 
invented by B. B. Hotchkiss, an 
American, in 1875, has its barrels 
arranged also in a bundle, and is 
worked like the Gatling with a crank. 
It will fire 60 to 80 shots a minute, 


and both solid shot and shells may | cartridges on 


be used in it. 


The Nordenfeldt gun, invented by 
Thorsten Nordenfeldt, a Swede, in 
1879, has its barrels arranged _hori- 
zontally in a row, and is worked by a 
lever on the side, working backward 
and forward, instead of by a crank. 
It will fire 200 to 600 shots a min- 
ute. 

The Maxim machine gun, invented 
by Hiram Maxim, an American, 1s 
automatic—that is, it works itself. It 
has a single barrelso arranged that it 
will recoil (slide back) slightly when 
fired. This recoil acts on the ma- 
chinery so as to load and fire the 
next shot, and so on, shot after shot, 
in succession. The cartridges are 
arranged on a belt about seven feet 
long, each belt holding 333 care 
tridges. The first cartridge is put 
into the barrel by hand, but after it 
has been fired the gun feeds itself 
and continues firing until all the 
the belt are gone. 
Another belt may be pieced on the 
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first before it is used up, and so the 
gun will keep firing until it gets too 
hot for use. When at full speed 600 
shots a minute may be fired, but it 
may be adjusted to fire as slowly as 
the gunner wishes. 

Rapid-fire Guns. These are light 
single barrelled cannon using metal- 
lic cartridges and loaded wholly or 
in part by hand, though the cartridge 
shell is thrown out by machinery, 


The Hotchkiss gun, invented by 
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|B. B. Hotchkiss, can be fired 10 
to 20 times a minute, and is sighted 
and fired by one man. The larger 
sizes are mounted on carriages, but 
the smaller ones used on naval ves- 
sels are mounted on a pivot and 
have a stock which the gunner holds 
against his left shoulder ; he pulls the 
trigger with his right hand when he 
gets the gun aimed right. French 
men-of-war carry 20 to 30 of these 
guns, and have many sockets on each 


Fig. 11.—Field Gun and Carriage. 


side of the ship so that the guns may 
be quickly moved from one part to 
another. The Nordenfeldt rapid-fire 
gun, the chief rival of the Hotchkiss 
in Europe, will fire 12 to 30 shots 
a minute. The Driggs-Schroeder 
rapid-fire gun, the invention of two 
officers of the United States Navy, 
has been tried and approved. Other 
rapid-fire guns are the Armstrong, 
the Krupp, the Canet, the Albini, the 
Gruson, and the Maxim. 

Field Guns. Cannon for use by 
armies in the field are mounted on 
gun carriages drawn by _ horses. 
The common form of the carriage is 
seen in Fig. 11, which shows an old 
style muzzle-loading field gun. The 
part marked A is the stock, B the 
cheek, C the screw by which the end 
of the gun is raised or lowered, and 
D the trail. A gun with the stock 
on the ground, ready to be tired, as 
in the picture, is said to be unlim- 
bered. The limber is the fore part 


up of two wheels and an axle, on 
which is an iron box for carrying 
powder and other things for loading 
the gun. The cannoneers ride on 
seats on the top of this box. When 
the cannon is to be moved,%*he stock 
is raised up and the trail (D) is 
fastened to the limber. 

Many kinds of improved field guns 
are now used, most of which load at 
the breech. Gun carriages too are 
made of steel, and are much lighter 


and stronger than the old kinds, - 
Some machine guns made for use in 
the field have wheels made of steel 
plates that can be turned so as to 
come together in front and form a 
kind of shield to protect the gunners 
from rifle-balls. 

Cannon Salutes. In all civilized 
countries a salute in honor of some 
person, nation, or day, to which 
especial respect is due, is generally 
given by firing a certain number of 
guns, the number differing according 


of a gun carriage, the part to which |to the rank of the person or thing 


the horses are hitched. 


It is made!saluted. Thus, the national flag, the 
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President, and the sovereign of a| 


foreign state, receive a salute of 21 
guns; the Vice-President and United 
States and foreign Ambassadors, 19 
guns; the President of the Senate, 
Speaker of the House of Representa- 
tives, Cabinet officers, Chief-justice, 
Governors within their respective 
States, Governors-General of foreign 
states, General of the Army, Admiral 
of the Navy, and same ranks in for- 
eign armies and navies, 17 guns; 
United States and foreign Ministers 
Plenipotentiary, Assistant-Secretaries 
of War or of the Navy, Lieutenant- 
General or Major-General command- 
ing the Army, and corresponding 
rank in the Navy and in foreign 
armies and navies, 15 guns; minis- 
ters resident, major-generals, rear- 
admirals, and corresponding rank in 
foreign armies and navies, 13 guns; 
chargés d'affaires, etc. II guns; 
consul-generals, 9 guns, 

CANOE. See ROW-BOAT. 

CANVAS, a coarse kind of cloth, 
usually made of flax or hemp. 
Artists’ canvas is the material on 
which most oil paintings are made. 
Before using it is usually primed, 
or covered with a preparation of 
chalk and size or of white lead, which 
when dry is ground until its surface 
is smooth. It is also generally 
stretched on wooden frames of the 
size of the picture. A light kind of 
canvas, made with open threads, is 
much used by ladies for embroider- 
ing. Canvas for the sails of ships is 
commonly called sail cloth. It is 
made of flax, of cotton, or of cotton 
and flax mixed, and is carefully and 
strongly woven. It is usually very 
narrow, so that many widths are sewn 
together in making a sail. A kind 
of coarse, light canvas, used for 
small sails, is called duck (German 
tuch, cloth). 

Other kinds of canvas are used for 
tents, awnings, etc. 

The word canvas is from the Latin 
cannabis, hemp. 

CAPER, the pickled flower bud of 
the caper shrub, The caper is a low 


trailing shrub common in the south 
of Europe. It is largely cultivated 
in France, Italy, and Sicily. The 
buds are picked every morning in 
the season, which lasts from May to 
November, and put into vinegar and 
salt. They are used chiefly in mak- 
ing sauces. 

The word caper is from the Latin 
capparis, Greek kapparzs, Arabic 
kabbar, the caper plant. 

CAPSTAN, a machine on a ship, - 
used to heave the anchor, to hoist 
heavy weights, etc. It consists of a 
barrel made of heavy timber, around 
which a rope or chain coils, and 
which turns round on a pivot work- 
ing in the deck under it; the drum- 
head, a round flat head of timber, 
with holes round its edge for the 
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capstan bars to fit in; the pawls, or 
RACHETS to keep the capstan from 
turning backward ; and the bars, or 
levers to work the capstan with. 
The sailors put the bars into the 
square holes of the drum-head and 
turn it around, thus winding up the 
rope or chain around the barrel and 
raising the anchor or other weight. 
The word capstan is from the 
French cadestan, a capstan. 
CARAT, a weight used for dia- 
monds and other precious stones. 
It is equal to about 3% troy grains, - 
151% of them being equal to a troy 
ounce. It is divided by jewellers 
into four grains, called diamond- 
grains. As the diamond-grain 1s 
less than the troy grain the jeweller 
has to keep a separate set of weights 
for diamonds. 
The Gold Carat is a measure, not 
a weight. It is used to express the 
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fineness of gold used in jewelry.jinstance, are carbonates of CAL-- 
Pure gold being taken as 24 carats'CIUM, made by uniting different 
fine, gold mixed with an alloy is said | parts of carbonic acid with the metal 


to be of as many carats as there are 
parts of pure gold in it; thus, gold 18 
carats fine has 18 parts of pure gold 
and 6 parts of alloy. Gold of this 
quality is used for making watch- 
cases and for mounting jewelry ; gold 
of 14 carats for watch chains, and 
gold of 22 carats for wedding rings. 

The word carat is from the Arabic 
ctrat, carat, a weight. 

CARAWAY, the seed of a small 
plant which grows wild in Europe. 
It is much cultivated in Germany 
and England. The roots are some- 
what like the parsnip, and are eaten 
in the north of Europe. The seeds 
are used as a medicine, and to flavor 
liquors, confectionery, cakes, bread, 
etc. The liqueur called KAummel, 
much used in Germany and Russia, 
is made by distilling caraway seeds 
in spirit. Oil of caraway is made by 
distilling (see ALCOHOL) the seeds 
with water. 

The word caraway is from the 
Latin careum, some think from 
Caria, in Asia Minor. 

CARBON, one of the ELEMENTS 
and one of the most common and 
most important substances in. na- 
ture. It forms a large part of all 
vegetables and animals, and of many 
minerals, such as coal, graphite, 
asphaltum, limestone, chalk, and 
marble. The DIAMOND is pure car- 
bon in the form of crystal. Anthra- 
cite COAL and BLACK LEAD or 
graphite are nearly pure forms of 
carbon, but uncrystallized; CHAR- 
COAL, COKE, and LAMPBLACK also 
are carbon, but they are more or less 
impure, 

Carbon takes many forms when 
mixed with other substances. With 
OXYGEN it forms CARBONIC ACID, 
without which plants could not live 
(see AIR). Carbonic acid, united 
with metals, earths, and ALKALIES, 
produces what are called the carbon- 
ates, which are so useful in the arts. 
Chalk, marble, and limestone, for 


calcium. Common GAS, which is 
burned for lights, is formed of car- 
bon and HYDROGEN. Wood, gum, 
starch, sugar, oil, gelatine, and many 
other things are made up of carbon, 
united with hydrogen and oxygen. 

The word carbon is from the 
Latin caréo, coal. 

CARBONIC ACID GAS, a com. 
pound substance formed by the 
union of CARBON with OXYGEN. 
There is some in the atmosphere or 
AIR, but only a very small quantity 
compared with oxygen and nitrogen, 
there being but about one gallon of 
it in every 2500 gallons of air. In 
places around volcanoes it is more 
plentiful, and it forms a large part 
of some minerals, such as chalk, 
marble, and limestone. 

In its usual form carbonic acid is 
a colorless gas, with a slightly acid 
smell and taste. It is half again as. 
heavy as air, and may be poured 
from one jar into another, taking 
the place of the air at the bottom 
before mixing with. it. It often 
settles in the lower parts of mines, 
pits, and wells, and men and animals 
who go down into such places are 
sometimes overcome by %t and die 
before they can receive aid. At 
Naples in Italy is a cave called the 
Grotto del Cane (Dog Cave), ifito 
which a dog is put to show visitors 
how the gas acts. The dog becomes — 
insensible in a few seconds and ‘is 
taken out and dashed with cold 
water, which restores him. As 
nothing can burn in this gas, it is 
always safer to let down a candle 
where it is supposed to be: if the 
gas is there the candle will go out; 
but if the candle burns brightly the 
air is good enough to breathe. 

Carbonic acid gas is deadly be- 
cause it acts like a poison when 
breathed into the lungs. In this it 
differs from NITROGEN, in which 
animals die not because it is pcison, 
but because they are shut out from 
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oxygen. The carbonic acid gas in 
the air does not injure us, because 
there is so little of it, and because 
the air keeps always in motion so 
that the gases of which it is made 
are kept well shaken up together. 
If the air were still all the time, the 
carbonic acid gas, which is so much 
heavier than the other gases, would 
settle in the valleys and other low 
places on the earth, and men and 
animals could live only on the moun- 
tains. In the island of Java is a 
valley where carbonic acid gas rises 
so as to be deadly to animals, which 
are said to drop dead in trying to 
cross it. This is supposed to have 
given rise to the fable of the upas 
tree, reported to be so poisonous 
that no man could go near it and 
live. 

Though carbonic acid gas is a 
poison when breathed into the lungs, 
it is harmless and even healthful 
when taken into the stomach. It 
will dissolve or melt in water, but 
when put under strong pressure it 
will dissolve much more freely than 
when under only the common pres- 
sure of the air. Water thus charged 
or filled with it has a pleasant, brisk, 
acid taste, and effervesces or bubbles 
up when the pressure is taken off, as 
when it flows out into the air. Min- 
eral water, which comes out of the 
earth in many places, is natural car- 
bonic acid water, and what is wrongly 
called SODA WATER is the same 
made artificially or by hand. When 
soda water is drawn from the foun- 
tain the pressure is taken off and the 
carbonic acid gas bubbles up and 
makes it foam. The same gas 
makes cider, ale, porter, and cham- 
pagne fizz when their corks are 
drawn and they are poured out. 

Carbonic acid gas will turn into a 
liquid if it be put under great pres- 
sure; and if the liquid be exposed to 
cold it will become a solid white 
mass which may be made into a 
ball like snow. 

CARD. Cards, whether visiting, 
business, or playing cards, are first 
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made in sheets and then cut up into 
the sizes wanted. The sheets, which 
are called cardboard, are made in 
two ways: common cardboard is 
made of pulp on the PAPER machine; 
but the finer kinds are composed of 
several sheets of paper pasted to~ 
gether. Most playing cards and 
Bristol board are thus pasted. Bris- 
tol board (named from Bristol, Eng- 
land, where it was first made), which 
is used by artists and for the finest 
visiting cards, is made entirely of 
sheets of white paper, but common 
cardboard and the board from which 
playing cards are cut have fine paper 
on the outside only, the inside being 
made of one or more sheets of cheap 
cartridge paper. 

In making cardboard for playing 
cards, the first sheet, on which has 
been printed the design for the back 
of the cards, is laid down on a table 
and the white side of it is brushed 
over with paste. A sheet of car- 
tridge paper is next laid on it, and 
the workman brushes this also with 
paste and lays on it the sheet which 
is to make the faceof the card. This 
forms one sheet of cardboard. He 
now lays another back sheet on this 
face sheet, and makes another card- 
board, and so on until he has a 
large pile, which is put into a press 
where all the water is squeezed out 
ofthe paste. The sheets are then 
separated and dried for a day in a 
heated room. They are now rough 
and’ warped, but they are flattened 
and made smooth by passing them, 
between smooth steel rollers and 
afterward pressing them very hard 
in a press where every sheet of card- 
board is placed between two sheets 
of smooth zinc. If they are to be 
enamelled, they are brushed over 
with a mixture of China clay or white 
lead and water with a little glue in 
it; when dry, this is rubbed over 
with a piece of flannel dipped in 
powdered soapstone, and afterward 
polished with a brush. 

The faces of playing cards are 
printed from blocks, much like those 
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used in CALICO printing, there being 
one block for each color, A whole 
pack of cards is printed on one sheet 
of paper, so that each card shall be 
of exactly the same thickness. For 
the history of playing cards and the 
games played with them, see Young 
Folks Cyclopedia of Sports and 
Games. 

The word card is from the Latin 

charta, a sheet of paper. 
‘ CARDAMOM, the seeds ofa plant 
which grows in India, They come 
in a three-cornered pod, about half 
an inch long, and of the color of an 
orange seed. The seeds, which are 
about as large as mustard seeds, are 
reddish brown on the outside and 
white within, and have a pleasant 
smell and taste. They are used as 
a medicine and asa flavor. In India 
they are put into soups, catsups, and 
curries, 

The word cardamom comes from 
the Latin cardamomum. 

CARDINAL BIRD, a bird of the 
finch family, called also Cardinal 
Grosbeak, and Cardinal Red-bird. 
It is a bright vermilion red, darker 
on the back, with a red bill sur- 
rounded by a band of black, and 
black on the throat. It is found 
from the Middle States southward 
and west tothe Rio Grande. Cardi- 
nal birds are fine singers, with rich 
clear notes, and are highly prized for 
cage birds, especially in England, 
where they are called Virginia night- 
ingales. Their nests are built in 
holly or laurel bushes, of twigs, 
leaves, and grasses, and they lay 
four white eggs marked with reddish 
Erown or chocolate. 

The cardinal bird is so called be- 
cause its color is like that of the 
vestments of a cardinal. 

CARP, a kind of fish of the same 
family with the SUCKER and the 
GOLDFISH. The common carp isa 
European fish, but has been put into 
the Hudson and some other north- 
ern rivers of the United States. 
Carp weigh usually one to fifteen 
pounds and are very good eating. 


They like quiet waters, with soft 
muddy bottoms, and will bite at a 
worm, a light-colored one being bet- 
ter than an angle worm, but they are 
shy fish and do not give much sport 
to the angler. 

The word carp is from the French 
carpe, German karpfen. 

CARNELIAN. See AGATE, 

CARPET. To understand the 
terms used in this article, the article 
CLOTH should be read first. Some 
of the best carpets take their names 
from the places where they were first 
made: Turkey carpets were first — 
brought from Smyrna and Constan- 
tinople, Brussels carpets from Brus- 
sels in Belgium, and the Axminster, 
Kidderminster, and Wilton carpets 
from those towns in England. But 
no carpets are now woven at Axmin- 
ster, and most of these styles are 
made in different countries ; Brussels 
carpets are manufactured largely in 
England and in the United States, 
and Wilton carpets also are produced 
here and in France, where they are 
called moguette. (French moguettes, 
tufts of wool). 

Turkey carpets are woven by 
hand, and mostly by young girls in 
families. They are made on a linen 
warp, the warp threads being un- 
wound from a roller at te top of the 
loom and wound up on another roller 
at the bottom. The weayer twists 
around each thread of the warp little 
bits of colored yarn, each tuft being 
of the proper color to make the part 
of the pattern she is there working # 
on. When she has gone across the 
row of warp threads, she passes a 
linen weft over the tufts by means of 
a shuttle, and drives it down close 
so that all the tufts of colored yarn 
are fastened securely. Other rows 
are laid in the same way until the 
carpet is done, when the tufts are all 
sheared down to an equal height. 
Turkish carpets are very rich in color 
and very soft to the foot. Persian 
and Indian carpets are made like 
the Turkish, and very similar in 
color and pattern. Many imitations 
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of Eastern carpets are made in 
Europe, especially in France and 
Belgium., 

Axminster carpets are an imitation 
of the Turkish, but are handsomer, 
because they are much more evenly 
made, and worsted instead of wool- 
len yarns (see WOOL) are used in 
them. They are so costly that very 
few of them are now woven. 

Brussels carpets are made of linen 
_ and worsted, but only the worsted 

shows on the upperside. 
part looks like a coarse linen cloth. 


| The worsted yarns are woven like 


| VELVET over wires which are laid 
| across the warp from one side to the 
| other. These wires are afterward 
| drawn out, leaving the worsted yarns 
standing in arow of loops across the 
carpet. The surface of all Brussels 


| carpets is made up of these rows of 
| little loops, of which there are some- 


| times more than three hundred in a 
| yard. 


Wilton or moquette carpets are 


made like Brussels, but they are 
| woven over a wire with a groove on 
| the topinstead of aroundone. The 
| wire is not drawn out, as in the Brus- 
| sels, but is cut out by drawing a 
| sharp knife along the groove. ‘This 
| separates all the loops, and _ they 
| stand up and make what is called a 
| pile, like the threads in velvet. The 
pile is afterward sheared so as to 
| make a smooth even nap, 

| Tapestry and velvet pile carpets 
| are imitations of Brussels and Wil- 
ton, but are cheaper and do not wear 
so long. In Brussels and Wilton 
carpets as many yarns are used as 
there are colors, but in the tapestry 
there is but one yarn, which is printed 
different colors, in different parts of 
‘its length, in such a way that, in 
weaving, the proper color always 
comes in the right place in the pat- 
tern. 

Kidderminster carpets are known 
in the United States as ingrain and 
three-ply. Ingrains are made of two 
thicknesses interwoven or ingrained 
together, so that they are really two 
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carpets linked together. Three-ply 
carpets are made in the same way, 
but are made up of three instead 
of two webs, curiously interlaced, 
These carpets have the same pattern 
on each side, only the colors are 
different. 

It is uncertain when woven carpets 
first came into use, but fragments of 
woollen fabrics supposed to be car- 


pets have been found in Egyptian 


tombs of nearly 3000 B.C. Thean 
of weaving fine carpets originated in 
the East, in the cold mountain dis- 
tricts of western Asia, where beauti- 
ful rugs are still made in the way 
described under Turkey carpets. 
The work was done laboriously by 
hand on the crudest of looms, but 
the weavers had plenty of time and 
patience as well as a love of the 
beautiful, and they produced won- 
derful fabrics of wool, camel’s hair, 
or goat’s hair on alinen warp. Such 
rugs or carpets are almost inde- 
structible if properly used and will 
last for centuries, especially in the 
East, where people remove their 
shoes or sandals before entering a 
house. Many of them are of very 
beautiful designs and colors, and 
some command high prices, $5000 
and $10,000 being not uncommon. 
In early times in the United States, 
especially in New England, floors 
were covered with “ ag carpets,” 
made by cutting old dlothing into 
strips and weaving them with a linen 
warp. These were generally plain, 
though some were woven in stripes 
and rude patterns. Such carpets 
may still be seen in New England 
farm-houses. The weaving of car- 
pets by machinery originated in Eng- 
land, the first kind made being that 
called Kidderminster, from a town 
near Birmingham. Soen after the 
method called Brussels came into 
use, and lastly the styles called Wil- 
ton and Moquette. “Other kinds of 
carpets are printed felt and jute, the 
latter, woven plain and printed in 
colors, being largely made at Dun- 
dee, Scotland. Mattings and similar 
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floor coverings made in China and 
Japan, are sold at very low prices, 
but a yard-wide floor-covering called 
grass-cloth, made in this country of 
the tough, wiry prairie grass of the 
west, is rapidly taking their place, 
both here and in foreign countries. 
It is colored of any tint and easily 
printed in patterns by means of dies, 
is rapidly and cheaply made, and is 
almost indestructible. 

The United States manufactures 
yearly more carpets than all the rest 
of the world put together, the annual 
product being more than 100,000,000 
yards. The largest carpet factory in 
the world is at Yonkers, New York. 

The word carpet is from the new 
Latin carpetta, plucked wool, prob- 
ably from Latin carfere, to pluck. 

CARRIAGE. A carriage is prop- 
erly any vehicle on wheels in which 
anything is carried, but the name is 
now usually given only to vehicles 
hung on springs, and used for pleas- 
ure. Four-wheeled vehicles used 
for carrying goods and heavy loads 
are commonly called wagons. Carts 
have only two wheels and generally 
no springs. 

History of Carriages. In ancient 
times the only carriages were two- 
wheeled chariots, which were used 
both for pleasure riding and in war, 
the former being generally closed all 
around and witha seat and the latter 
open behind, so that the warrior, 
who rode standing, could jump in or 
out. .Most chariots used by ancient 
peoples were of similar form. As- 
syrian chariots had wheels with six 
spokes and were drawn by three 
horses harnessed abreast. Three 
warriors sometimes rode in one, one 
to drive, another to carry a shield, 
and a third to shoot arrows, quivers 
of which, together with a javelin, 
and a battle-ax, were fastened in 
front. Later Assyrian chariots, like 
those of the Egyptians and Persians, 
were drawn by two horses. They 
were usually made of wood, but 
were beautifully painted and adorned 
with ivory and precious metals, 
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Greek war chariots were of similar 
shape, but usually had wheels with 
only four spokes and had arms pro- 
jecting behind for the warrior to 
seize in mounting. The illustration 
is from a picture on a vase, 


Greek War Chariot. 


The usual form of the Roman 
chariot is shown in the illustration, 
which is from one preserved in the 
Vatican. When found it was broken 
into many pieces, which have been 
put together and restored. This 
example is of wood covered with 
bronze plates. It was intended to 
contain two persons, the driver and 
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Roian Chariot, Vatican. 


another, both standing, and was 
drawn by two, three, or four horses. 
A much finer example, discovered in 
an Etruscan tomb in 1909, is in the 
Metropolitan Museum, New York. 
The bronze plates with which it is 
covered, are beautifully embossed 
and sculptured, 
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The triumphal chariot, in which a 
Roman general rode on the occasion 
of his triumph, was circular and 
entirely enclosed. It was beautifully 
sculptured and decorated with carv- 
ings in ivory, whence it was some- 
times called the ivory chariot (cz 
rus eburneus). 


Roman Triumphal Chariot. 


The next illustration shows the 
chariot used in the races of the 
circus, from a picture on a terra- 
cotta lamp. The driver, called guza- 
drigartus from his guadriga or 
four-horsed car, drove standing, with 
the reins around his body, so that he 
could lean back with his whole 
weight, and thus have more com- 
mand over his horses; but he carried 
a crooked knife to cut the reins in 
case of accident. 


Roman Racing Chariot. 


The chariot went out of use about 
the time of Christ, and several kinds 
of four-wheeled vehicles, fitted with 
seats and cushions, and sometimes 
with an awning or canopy, came 
into use. Among these was the 
veda or rheda,a carriage of Gallic 
origin, adapted to carrying a large 


party. The illustration is made up 
from several originals on the columns 
of Trajan and Antoninus. 

- Another four-wheeled carriage in- 
troduced at Rome under the empire 
was the carruca, a word later used 
in a general sense to imply all pleas- 
ure vehicles, and which probably 
contains the elements of our car- 
riage. The carruca was a costly 
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vehicle, highly ornamented with 
carvings of bronze and ivory, and 
later by chasings in silver and gold. 
The illustration, from the Notitia 
Imperii, represents the carriage of 
the Prefect of Rome, about the 
fourth century. 


Roman Carruca. 


None of these ancient carriages 
had springs, and all were clumsy 
and heavy compared with those of 
to-day. After the fall of the Ro- 
man empire even these went out 
of use, and people traveled from 
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place to place riding on horses, 
mules, or asses. Three or four hun- 
dred years ago carriages began to be 
used again, but none but kings and 
nobles had them, and they were 
still very rudely made and without 
springs. In 1550 there were only 
three coaches in Paris. Fourteen 
years after this Queen Elizabeth had 
a carriage made for herself, like the 
one in the picture, in which she rode 
on great state occasions. The men 
with halberds (axes with long han- 
dles) on their shoulders are the 
guards, and the one behind without 
any halberd is a footman, so called 
because he went on foot beside the 
carriage. In these days footmen 
ride on the carriage, but they still 
keep the same name. 
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When the English settled in New 
England (1620), there were but few 
carriages in England, and most of 
them belonged to the nobles and the 
rich. About that time a few hack- 
ney coaches, now called hacks in the 
United States, were kept in London. 
Hacks are still used in this country, 
but in London four-wheeled vehicles 
drawn by one horse, named cabrio- 
lets, usually called cabs, and two- 
wheeled vehicles, called hansoms 
(from their inventor), in which the 
driver sits behind, have taken their 
place. 

At the time of the Revolution 
there were in this country only a few 
carriages belonging to rich families. 
They were heavy, clumsy vehicles, 
drawn by four or six horses. Stage 


Queen Elizabeth’s Carriage. 


coaches were unknown and people 
travelled mostly on horseback; but 
after the beginning of this century, 
when the roads were made better, 
good coaches were run between all 
the larger cities, and these were 
much used by travellers until rail- 
roads were built. Omnibuses were 
frst used in Paris about 1827, and in 
New York in 1830. 

Modern Carriages. There are 
now so many kinds of pleasure car- 
riages in use in the world that we 
cannot give even a list of theirnames. 
Some have four wheels and some but 


two, some are open and some have | 


tops, and some are made to be drawn 
by one horse, and some by two or 
more. Of carriages usually drawn 
by one horse, the principal ones in 


From an Old Picture. 


use are the gig, chaise, sulky, and 
dog cart, which have but two wheels, 
and the buggy, phaeton, rockaway, 
coupé, broughain, T cart and Vic- 
toria, which have four wheels, and 
which are sometimes used with twa 
horses. The principal carriages 
usually drawn by two horses are the 
coach, clarence, barouche or brett, 
and landau. 

The gig is a light two-wheeled 
carriage with a single seat. The 
chaise is much like it, but has a 
calash top—that is, a top like a 
buggy-top, which can be let down. 
A sulky isa very light gig with a 
seat for only one person, and is used 
mostly for trotting-races, 

The Dog Cart is so named be- 
cause it was once much used by 


‘of. 
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sportsmen, who carried their dogs to| with three seats, two of them are 
the hunting field in a box behind.|inside facing each other, and the 


The dog cart is sometimes driven | other is used by the driver. 


Dog Cart, 


with one horse in the shafts and 
another horse ahead of it. This is 


| called driving tandem (Latin, mean- 


ing at length), Sometimes three and 
even four horses are driven in this 
way. A French dog cart has four 
wheels and looks much like a T cart. 
A buggy is a light four-wheeled car- 
riage, usually with but one seat. It 
is called a top-buggy when it has a 
calash top, and an open buggy when 
it has no top. In England a light 
chaise is called abuggy. A phaeton 
is something like a buggy, but is 


| bung lower, so as to be easy for 
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Brougham. 


Jadies and children to get in and out 
It has usually but one seat, but 
some phaetons have a rumble or 
servant’s seat behind. In England 

haetons are much used with two 

orses; in the United States they 
are usually drawn by one horse, but 
sometimes by apair of ponies. The 
low carriages called basket wagons, 
made with a wickerwork body and 
an umbrella top, are sometimes 
called phaetons. A rockaway is a 
light carriage with a fixed top, or one 
which does not let down, and with 
either two or three seats. When 


There 
are a good many different forms of 
the rockaway, and it is much used, 
especially in the country. 

A Coupe is a close carriage for 
two persons, with a separate seat 
for a driver. It is the same as a 
brougham, of which a picture is 
given, but differs from it in having 
a round glass front instead of a flat 
front. 

A landaulet is like a coupé, but 
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its glass window in front is so made 
that it can shut down into the wood- 
work, while the frame falls forward 
on each side of the driver’s seat, and 
the back part of the top, which is 
leather, shuts down like a buggy 
top, thus making it into an open car- 
riage. A coupelet is the same as a 
landaulet, but it is open in front. 

A T Cart is an open wagon with 
two seats,as shown in the picture. 
It is not quite so deep in the body 
as a French dog cart. 


Victoria. 


A Victoria is a light four-wheeled 
carriage, hung on a kind of springs 
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called C springs from their shape,| A Landau is shaped much like a 
which is shown in tne picture. It}coach when closed, but the top is 
has only one seat behind, for two| made of leather so that it can be let 
persons, and a driver’s seat in front,{down both in front and behind. 
and it is fitted with a calash top.| The landau in the picture is shown 
In the picture the topis down. The|open. A glass-front landau has 
glass windows in front and on the 
sides by the front seat. The win- 
dows are so made that they will shut 
down into the panels, and then the 
frame which holds them can be let 
down just as in the leather front lan- — 
dau. Sometimes this kind of Jan- 
dau is used with the glass front up 
and the leather back down. 

The English Coach, or . drag, 
sometimes called four-in-hand, be=- — 
victoria is much like the cabriolet, | cause it is drawn by four horses, is 
but differs from it in its springs and |g large vehicle, built somewhat like 
in the way the body is hung. It is} a stage-coach, with seats inside and 
often used with two horses. outside. The owner and his friends 

The Coach is usually made witha 
close wooden body, like that shown 
in the picture. The doors, opening 
on each side, have a window at the 
top, which may be closed tight with 
a glass and a curtain. When open 
the glass shuts down into the panel 
of the door. The coach, which has 
two seats inside facing each other, 
js much used by ladies who wish to 


ride without being seen, and in mak- | ride on the outside, and ® servants 
ing calls. A clarence is much like | besides the footman are taken, they 
a coach, but has a rounded glass| are put inside. A very good form 


front. of the drag is shown in the picture 
A Barouche or brett has a falling | which is one made in eve Yord 


calash tep behind, but is open in| This kind of carriage is much used 
by gentleman drivers who wish to 
carry large parties on the road or in 
the park. It is very handy for lunch 
and picnic parties, being fitted with 
boxes for carrying lunch baskets, 
wines, etc. The square box on the 
top, which is called the “ imperial,” 
can easily be made into a table. 
Carriage Making takes a great deal 
of knowledge and skill, and only the 
front. The seats are like those in a/ best of workmen are employed in the 
coach, but the front seat is often] business. As carriages have to be 
made with a back which shuts down,| both light and strong, and used 
as shown in the picture, so as to| in all kinds of weather, they must be 
cover up the front seat. This is usu-| made of the toughest and best sea- 
ally done when only two persons | soned timber, and their parts fitted 
ride in a barouche, together with great care. The 


Coach. 


Landau. 


OA= 


Barouche, 
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rame is usually made of ash or of 
hickory, the planking of, elm, and 
he panels of poplar, cherry, Spanish 
edar, or mahogany. The work has 
o be joined together as carefully as 
abinet work. What are called the 
nning parts of the carriage, or the 
heels, axles, etc., are made by a 
different set of workmen from those 
who make the body. The naves or 
ihubs of wheels are usually made of 
ey the spokes of light carriages of 
hickory, and of heavy ones of white 
ce and the felloes or outside rim 
jof oak or ash. Omnibus wheels, 
swhich have to stand much bumping, 
er made of all white oak. All parts 
f a carriage are fastened with pieces 
jot the best iron and steel, the springs 


ments are then put on, and when 
these are dry the whole is covered 
with five or six coats of copal varnish. 
The inside of a carriage is finished 
with fine cloths, silks, damasks, 
plushes, leather, and lace, and the 
work has to be as carefully done as 
the finest of furniture upholstery. 
To make a first-class carriage re- 
quires from four to six months of 
skilled labor. 

The word carriage is from the old 
English caroche, from Latin carrus, 
cart. 

Hackney coach is from the French 
coche-d-haguenée, a carriage drawn 
by a hackney, a horse kept for hire. 

Cabriolet, usually shortened into 
cab, is from the French cadrdode. a 


and parts of the axles are made of 
fine steel, the tires of the wheels, the 
braces, and many other parts of 
iron, though tires are sometimes of 
steel, and the ornamental metal work 
of silver or gold plate. Wheel tires 
are sometimes cushioned with india- 
rubber to make them noiseless, but 
the rubber makes harder work for 
horses and soon wears out. The 
leather work is done with great care 
and is made of the best material, - 
The painting of the body in fine 
carriages takes much time and skill. 
Fifteen or sixteen coats of common 
paint are first put on and dried to 
make a body. Each one is left to 
dry and is then rubbed smooth with 
pumice-stone ; the colors and orna- 


English Coach, or Drag. 


goat leap or caper; the carriage was 
so named on account of its light- 
ness, 

Omnibus, often shortened into bus, 
is a Latin word meaning for all. 

Gig is from the Frenoh gue, a }Ig 
or lively dance, named from its mo- 
tion. 

Chaise is from the French chazsé, 
a chair. 

Sulky is so called because the per- 
son using it is said to be sulky, from 
wishing to ride alone. 

Coupé is French, and means cut 
off, from couper, to cut; So called 
because a coupé is like a coach with 
the front cut off. 

Brougham, named after Lord 


Brougham. 


CARROT 


Landau, named from the town of 
Landau, in Germany. 

CARROT, the root of a plant 
which grows wild in the countries 
around the Mediterranean, but is 
now cultivated in most parts of 
Europe and the United States. 
Carrots are used in soups and stews, 
and are highly valued as a food for 
horses and cattle. 

The word carrot is from the Latin 
carota, Greek karoton, a carrot, 

CART, a two-wheeled vehicle, 
generally without springs and used 
mostly in agricultural work and for 
the conveyance of goods. Thename 
is sometimes given also to a two- 
wheeled pleasure vehicle with 
springs, as a village-cart, a dog-cart ; 
and to a four-wheeled vehicle, with- 
out springs, as an ice-cart. The 
Romans used several kinds of two- 
wheeled carts in farm work and for 
carrying heavy loads, usually drawn 
by oxen. A common one, called 
plaustrum, consisted only of a strong 
platform of boards with a wheel of 
solid wood which was permanently 
fixed to the axle, so that both wheels 
and axle revolved together. The 
load was usually fastened on the plat- 
form, but the latter was sometimes 
furnished with a wicker basket, as 
shown in the picture taken from a 
Roman bas-relief, 


Roman Plaustruin. 


Sometimes the plaustrum was fit- 
ted with an open, movable frame 
work, as shown in the second illus- 
tration, also from a bas-relief. 

A two-wheeled cart called carrus 
with sides boarded all around and 
with spoked wheels, was used in the 
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Roman armies as a commissary and 
baggage wagon. The vehicle, of — 


Roman Cart. 


Celtic origin, was used also by the 
ancient Britons and Gauls, and is 
often mentioned by Cesar. The 
illustration is from the Column of 
Trajan. 


Roman Carrus or Military Cart. 


The Romans used also a fours 
wheeled vehicle, drawn by horses, 
for the transportation of héavy goods. 
This vehicle had spoked wheels and 
was provided with a chain to lock 
the wheels in going down hill. The 
illustration is from a bas-relief on a ~ 
tomb found at Langres, France. 


Roman Four-wheeled Cart. 


A light two-wheeled gig, corre-— 
sponding in some respects to the 
modern village cart, was employed 
by the Romans, especially for rapid 
travelling. It was furnished with 
shafts, was drawn by two horses, 


ARTRIDGE 


and carried two persons, the driver 
and another. The illustration is 
rom a _ bas-relief on the Igel 


Roman Travelling Cart. 


CARTRIDGE. Before the inven- 
tion of the metallic cartridge, car- 
tridges for muskets were made of a 
tough paper called cartridge-paper. 
When the soldier wished to load his 
bun, he bit off part of the paper at the 
pnd which held the gunpowder, so as 
do uncover it, and then put the car- 
tridge into the muzzle of his gun. 
He then drew the ramrod out of its 
place, put it into the barrel, and 
+ammed the charge down to the bot- 
‘tom. The hammer of the lock was 
inext drawn back and a percussion 
rap put on the nipple, and the mus- 
ket was ready to be fired. 

Although soldiers were taught to 
Ho these things quickly, much time 
as spent in loading, and not more 
than two shots could be fired in a 
minute. In 1858 George W. Morse, 
pf Lowell, Massachusetts, invented 
fh new kind of cartridge, with a 
etal case, for breech-loading guns. 
Mt was sent to England and tested 
by the government, but declined 
ybecause it was not believed that any 
‘eartridge with the percussion cap at- 
tached was safe. Yet this kind of 
yeartridge is now in universal use in 
\pll the armies of the world. The 
tease of the metallic cartridge, com- 
monly called the “shell,” is made of 
ila thin brass or copper tube, with a 
kind of flange at one end and open 
at the other. The percussion pow- 
lider is put into the flange, the gun- 


167 


CASHMERE 


tightly that the cartridge may be put 
into water without danger of wetting 
the powder. 

The cartridge fired in the Spring- 
field rifle, once used in the United 
States Army, is shown in the illustra- 


Springfield Rifle Cartridge. 


tion. Init, a a is the brass shell, 6 
the ball, c the powder, and @ the 
flange containing the percussion 
powder. In loading his gun the 
soldier merely opens the breech end, 
pushes in a cartridge, and closes the 
breech again, when it is ready to be 
fired. In opening the breech to put 
in another cartridge, after firing, the 
brass shell which held the powder 
and ball is thrown out. Shells can 
be loaded again, if necessary, and 
sportsmen often reload them, but the 
shells of military rifles are generally 
thrown away. 

Cartridges used in cannon are 
round cases made of flannel, just 
large enough to fit the bore of the 
gun. They are made of all sizes from 
those holding a few ounces of gun- 
powder up to those containing 300 
to 400 pounds. Cartridges for ma- 
chine guns are metallic like those 
used in rifles; those for rapid-fire 
guns are similar, but much larger. 

The word cartridge, formerly 
spelled cartrage, is from the French 
cartouche, a cartridge, from Watire 
carta, paper. 

CASHMERE, cloth made of the 
wool of the Cashmere or Thibet 
GOAT. What are commonly called 
camel’s hair or India shawls are not 
made of camel’s hair at all, but of 
the fine wool of a kind of goat raised 
in Asia, chiefly in Thibet and Tar- 
tary. The wool is sent from those 
countries into Cashmere, where a 
large part of the people are employed 
in making it into shawls. It is first 
bleached and spun into yarn by 


powder on top of it, and the bullet 
dis then fastened in securely and so 


women, and then dyed of various 


CASSAVA 


colors. The dyed yarn is bought 
by merchants, who give it out to 
weavers, who make it into shawls in 
their own houses. The workmen 
get only a few cents apiece a day, 
but as it takes two to four men 
a whole year to weave a _ single 
shawl, these shawls are very costly. 
A fine double one, or one usually 
called in the United States a long 
shawl, sells for $200 to $2000, but 
single or square shawls are cheaper. 
Plain shawls are woven ina LOOM 
with a SHUTTLE, but figured shawls 
are worked with wooden needles, 
each color taking a separate needle. 
In some of the richest shawls, three 
weavers can make scarcely more 
than a quarter of an inch ina day; 
but in order to do the work quicker 
shawls are made in many pieces by 
different workmen, and then put to- 
gether with so much care that the 
seams cannot be seen, 

Cashmere shawls are now made in 
France, in Paris, Rheims, Amiens, 
and Nimes, which are so nearly like 
those made in India that it is almost 
impossible to tell the difference, and 
many are sold for the real shawls. 

CASSAVA, an American plant 
from the root of which TAPIOCA is 
made. It was cultivated in Mexico 
and Central America long before the 
Spaniards came, and it is now com- 
mon in all the warm parts of South 
America, and in the West Indies 
and Florida. It has also been car- 
ried to Africa and Asia, and large 
quantities are grown in the Straits 
Settlements. In Brazil and Para- 
guay itis called manzoc and man- 
adtoca; in Peru, Ecuador, Bolivia, 
and Guatemala, ywca; and in the 
United States, and the West and 
East Indies, cassava. There are 
two kinds, the sweet, which is harm- 
less, and the poisonous, which also 
becomes harmless when the juice 
is pressed out. The plant grows 
nearly as tall as a man, and has five 
or six roots ten to twelve inches 
long and two to three inches thick. 

In South America the Indians 
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grate the roots, drain the juice, and 
make the dried paste into a meal - 


called farznha, out of which they 
make cakes and a sort of bread 
called chzfa. By washing the paste 
in asieve the pulpy part is dissolved, 
leaving little grains which, when 
dried, become TAPIOCA. The sweet 
cassava is much used as a vegetable 
boiled like the potato, or served in 
soups; cattle are very fond of the 
roots and grow fat on them. 

The word cassava is from the 
Spanish casabe, Haytian, £asbz, the 
cassava plant. 

CASSIMERE, or KERSEYMERE 
(perhaps same as Cashmere), a kind 
of woollen CLOTH, woven with a 
twill, in which it differs from broads 
cloth. 
on the under side, where the nap is 
not raised. 

CASTOR OIL, an oil pressed out 
of the seeds of the castor-oil plant, 
which first grew in Abyssinia, Sen= 


CASTOR OIL 


| 


The twill may easily be seen 


naar, and other hot parts of Africa, © 


but is now cultivated in most warm 
countries. In India the plant is 
sometimes a tree four or five times 
as high as a man, but in Europe and 
the United States it is usually a shrub 
not quite so tall as a man. It has 


large, broad, purplish leaves, and is 


often raised in gardens as an ornae 
ment under the name of Palma 
Christi or palm of Christ. The 
seeds, of which three grow in each 
pod, are about the size of a small 


bean, and have a smooth and beaue , 


tifully marbled skin. 
oil they are first bruised and then 
pressed cold; the oil is allowed to 
stand and settle for some time, or 
is filtered (see FILTER), to clarify it. 
Much castor oil is made in France 
and Italy, where it is used both as a 
medicine and. for burning in lamps. 
The plant is largely raised in Illinois, 
and a good deal of oil is pressed in 
St. Lovis and other Western cities. 
Castor oil is so called from its 
resemblance to castor, a yellowish- 
brown substance got from the 
beaver, and used in perfumery. 


In making the 


CAT. 
here the common house cat came 
rom, but it is thought by most 
people to have sprung from the cats 


It is not known exactly 


of the ancient Egyptians, Herodo- 
us, the historian, tells much about 
these cats. He says they were 
lsreatly loved and tenderly cared for 
during life, and after death their 
bodies were preserved like those of 
human beings and buried in tombs. 
any mummied cats’ bodies are 
(found in the graveyards of old Egyp- 
ian cities. In 1890 an Arab acci- 
Idently fell into a pit near Benni 
iHassan, which proved to be a cave 
filled with tens of thousands of 
mummied cats, each one separately 
embalmed and as carefully wrapped 
pas if it had been a human body. 
‘Twenty tons of them, numbering 
jabout 180,000, were sold at Alexan- 
Hiria and shipped to England to be 


Mummied Cais. 


used for manure. The picture shows 
the heads of two of these cats, em- 
4balmed more than three thousand 
years ago. 

Some of the old Egyptians wor- 
4shipped cats, and if a boy killed one 
with a stone or by setting a dog on 
it, he would probably have been 
hanged at once by the angry people. 
In Persia, too, cats have been much 
thought of from the oldest times, 
4and in some places cat hospitals 
were built where sick pussies could 
ibe taken care of. The Arabs love 
eats and keep them as pets. An old 
| Arab once told a traveller that when 
| Adam and Eve were driven out of 
i} Paradise, God gave them two friends 
4 to defend and comfort them, the dog 


and the cat. In the body of the dog 
he put the soul of a brave man, and 
in the body of the cat the spirit of a 
gentle woman ; and this is the reason 
why the Arabs have always loved 
these animals. 

There are many kinds of cats. 
Among the handsomest is the Span- 
ish or tortoise-shell cat, which lives 
mostly in the south of Europe. Its 
colors and markings are like those 
of tortoise shell. The Angora cat, 
from Angora, in Asia Minor, has 
long brownish-white or slate-colored 
silky hair, and the Persian long white 
or gray hair and a bushy tail. The 
Maltese or Chartreuse cat is bluish- 
gray; the Chinese cat has long, silky, 
hanging ears; and the Manx cat of 
the Isle of Man has six instead of 
five claws on each foot, and no tail. 
The animal called the wild cat in 
North America is a kind of LYNX; 
the true wild cat lives in the wooded 
parts of Europe, but not in this 
country. The common house cat 
will sometimes become wild and live 
in the woods like other wild animals, 
but it will not become a real wild cat. 
The house cat often shows fondness 
for its master, but not so much as 
the dog, and it is more apt te show 
affection for its home than for the 
persons with whom it lives. When 
carried away to a strange place at a 
long distance from its home, a cat 
has been known to find its way back, 
although it had never been over the 
road before; and sometimes when a 
family has removed to a new home 
the cat has stayed behind, preferring 
the old house, even with strangers 
in it, toa new one with its friends. 
Cats love 2 warm and comfortable 
place, and will sit by the hour in the 
chimney corner with eyes half closed 
and showing their delight by a soft 
purring. They usually go in dry 
places and are careful not to wet 
their feet cr their fur, which has 
nothing oily about it and is therefore 
easily wet. But although they do 
not like water, they can swim well, 
and will often go into the water ta 


CAT 


catch fish. I have heard of a cat 
that would watch beside the sea for 
fish just as it would for rats beside a 
rat-hole, and on seeing a fish would 
dive in all over and bring it out alive. 
Another pussy used to go trout-fish- 
ing with her master, and would sit 
and watch until a trout was landed, 
when she would spring upon it and 
kill it. At other times she would 
fish for herself, running along the 
bank with her eye on a trout until 
she saw it stop, when she would 
dive down like an arrow from a bow 
and seize it. She would also catch 
water rats in the same way. 

The eyes of the cat are so made 
that it can see with very little light, 
and it delights in prowling around 
in the night time, watching for prey. 
It will often sit for hours by a hole, 
waiting patiently for a mouse to 
come out. When it catches a 
mouse, it usually torments it before 
killing it, letting it go a little way 
and then pouncing upon it and catch- 
ingitagain. But whenacat catches 
a bird, it kills it at once, as if it knew 
that the bird could get away easier 
than the mouse. 

Though cats love to catch mice, 
they seldom eat thern unless they are 
very hungry. They like fish better 
than anything else, and the flesh of 
birds better than that of four-footed 
animals, They are great enemies to 
birds in the breeding season, and 
catch many young ones when they 
are just ready to fly. A cat once 
found a bird’s nest in the gable of 

.anold barn. There were five eggs 
in it, but pussy did not want these; 
she preferred to wait for them to 
hatch. She was seen to go, some- 
times as often as three times a day, 
and peep into the nest. At last she 
was rewarded for her long watch, 
for as soon as the birds were hatched 
she ate them. Country cats are 
often great hunters, and catch, be- 
sides birds, hares, rabbits, weasels, 
moles, and other small quadrupeds. 

Cats were very scarce in Britain in 
old times, and laws were passed for 
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the punishment of persons who stole 
or killed them. If anyone killed the 
cat which guarded the prince’s gran- 
ary he had to pay a fine of as much 
wheat as would cover the cat when 
hung up by the tail with its head 
touching the floor. 

Cats may be easily taught many ~ 
amusing tricks. Begin to train them 
when young, and teach them first 
to love you. Any cat can jump well, 
but it can be taught to make won- 
derful leaps. Put little pieces of 
meat at different heights, and let it 
jump for them. It will soon learn 
to spring seven or eight feet. I 
have heard of a cat which would 
jump from the floor to the top of a 
parlor door and bring down a piece 
of meat on the top of it. You may 
easily teach a cat to jump through 
your arms by first holding them low 
and making it jump through them 
both ways, and then holding them a 
little higher day by day. It will be- 
come so expert in time that it will 
jump through your arms when held 
above your head. In the same way 
a cat may be taught to jump through 
hoops of different sizes and held at 
different heights, To geach a cat to 
jump through a hoop covered with 
tissue paper, the paper must first be 
oiled so that it can be seen through ¢ 
but puss will soon learn to go through 
plain paper. Cats may also be 
taught to turn somersaults, to lie 
stretched out as if dead, to give a 
paw as if shaking hands, to open 
and shut the eyes at command, or to 
sit up on the hind legs and beg as 
little dogs are often taught. Always 
give your cat something to eat and 
drink after each lesson; it will re- 
member it and be a better scholar 
for it. At such times it will like 
water better than milk. 

Cats’ skins are used for making 
sleigh robes and rugs, and for rub- 
bers for electrical machines. In dry, ° 
frosty weather much ELECTRICITY 
may be waked up by rubbing a cat’s 
back with the hand. 

The common cat is a MAMMAL of 
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tthe order carnzvora, or flesh-eating 
lanimals, and of the same family 
}with the LION, TIGER, LEOPARD, 
PPANTHER, JAGUAR, COUGUAR, and 
LYNX. 
\| The word cat is Anglo-Saxon, 
lifrom the New Latin caztus, catta,a 
lidomestic cat. 
|) CATALPA, a kind of tree which 
bigrows wild in the southern parts of 
i he United States and in the Missis- 
fisippi valley. It is often fifty feet 
Hhigh, has silvery-gray bark, large 
}lheart-shaped pale green leaves, and 
bears white flowers tinged with 
\ violet, succeeded by pods a foot 
Ilong. In England and other parts 
Kiof Europe it is cultivated in gardens, 
kand it is frequently seen-in parks in 
f} Northern cities in the United States, 
but it does not grow so large as at 
the South. Its wood is fine, and is 
fiused in cabinet-making. 


twigs, mixed with leaves, weeds, and 
grass, generally in the middle of 
bramble bushes, and lays four to six 
greenish-blue eggs. It is very fond 
of its young, and will often feed and 
bring up the young of other birds. 
Its food is chiefly insects, worms, 
fruit, and berries. Catbirds are 
often p>rsecuted by boys, but they 
ought to have the best of treatment, 
for they help the farme “ by destroy- 
ing grubs, worms, and wasps and 
other insects much more than they 
hurt his fruit and berries. 

The catbird belongs to the order 
insessores, or perching BIRDS, and 
to the thrush family, to which also 
belong the MOCKING BIRD and the 
American ROBIN. ] 

The catbird is so cailed because it 


Catalpa is said to be the name 
given to this tree by the Indians of 
Carolina. 

CATBIRD. The catbird, which 
belongs to the same family as the 
mocking-bird, is found only in North 
America. In the United States it 
spends the winter in the South, and 
comes Northin April and May. It 
is more slender than the robin, and 
is dark gray or slate-color above and 
bluish-gray beneath, with head and 
tail brownish-black. It mews only © 
when angry or frightened. It hates 
cats and snakes, and may often be 
seen, when one of these is around, 
sitting on a twig, mewing and jerk- 
ing its tail from side to side. But it 
can sing also very sweetly, and can 
imitate the songs of other birds, 
though not so well as the mocking- 
bird. 

The catbird builds its nest of 


Caterpillar of Carolina Moth—Western Tobacco Worm, 


sometimes mews like a half-grown 


cat. 

CATERPILLAR, the common 
name of the larva or worm which 
finally turns into the butterfly or , 
moth. In the article BUTTERFLY is 


‘told how the larva or caterpillar is 
hatched from the butterfly’s egg by 
the warmth of the sun, There are 
as many different kinds of cater« 
pillars as there are kinds of butter- 
flies and moths, and there are alse 
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as many differences between them.| some on flowers, somé on seeds of 
They vary much in size, being gen-| fruits, and some on roots, Butterfly 
erally about an inch long, but some | caterpillars ‘have usually sixteen legs, 
are much larger and some are| while these of moths vary from ten 
smaller. Some have smooth skins|to sixteen, Some caterpillars have 
and some are covered with hairs;;no legs in the middle part of the 
some spin large nests in trees where] body, and move by drawing them= 
they live in societies, some roll up| selves up in arches or loops, like the 
leaves for houses, and some burrow|canker worm. ‘They are hence 
in the ground or into leaves, twigs, | called spanners, loopers, or measur= 
and fruits; some feed on leaves,! ing worms. Some lead asctitary life, 


Moth Caterpillar rolled up in Leaf, 


and have nothing to do with others,|ors. The chrysalis of the butterfly 
though they may live on the same]is usually pointed and has little 
tree, and some al-| warts over its surface, but that of 
ways live together|the moth is oval and _ smooth. 
and go in regular] When the time comes for the cater- 
processions when | pillar to change into a chrysalis, it 
they leave their | ceases to eat ae hangs itself to the 
: nests. under surface of something, gener= 
seas The size of the |ally a leaf, either by its legs “or by 
caterpillar when|a thread of silk which it spins. It 

hatched is very large for the egg from 
which it comes, and it grows very 
fast. It eats much more in propor- 
tion than any of the 
large animals, de- 
vouring sometimes 
twice its own weight 
of food in a day. 
It is this which 
makes it so harmful Pupa of Moth, 
to plants and grow- 
ing crops. It/now changes its skin for the last 
changes its skin | time, and if it is a butterfly chrysalis 
several times during | the new skin dries, covering the 


this stage. caterpillar in a kind of horny cover- 
Papa of _ Before turning ing. It eats nothing, and does not 
Butterfly. into a butterfly or|stir while in this state. If the 


moth, the caterpillar | weather be hot the chrysalis case’ 
becomes a pupa or chrysalis (Greek | bursts open in eight or ten days, but 
chrusos, gold), so called because |sometimes this does not take place 
many kinds have bright golden col-| until two or three weeks. The but- 
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terfly is now seen with his wings 
hanging downward, Ina few days 
these grow to their proper size, the 
outside of the body hardens, and the 
perfect butterfly flies away to live on 
the honey of the flowers and to lay 
eggs to hatch more caterpillars, 


chrysalis state and become butter- 
flies. 
Caterpillars have many enemies. 


|| Poultry and all other insect-eating 
| birds feed on them, and many in- 


sects also eat them. If it were not 


|| for this they would increase so fast 


that a great deal of damage would 
be done to fruits, grain, and other 
vegetation. A single butterfly or 
moth will lay 200 to 700 eggs; and 
it often happens that a caterpillar 


1! nest in a tree will have in it more 


than five hundred caterpillars, all of 
which have come from the eggs of 
one insect. Sometimes these all 
live together until they have passed 
through the chrysalis state, and 
sometimes they separate before 
that. 

The word caterpillar means hairy 
cat, being made up of ca¢ and the 
Latin Az/osus, hairy. 

CATFISH, the name of a family of 
fishes, found mostly in the muddy 
bottoms of rivers and ponds. The 
common catfish of the New England 
and Middle States is called also bull- 
head, bull-pout, or horned-pout. It 
is usually eight or nine inches long, 
weighs one-half to three-fourths of a 
pound, and has a slimy skin, like 
that of an eel. Its color is blackish- 
brown on the back, lighter brown 
on the sides, and_ yellowish-white 
below. It has two fleshy horns on 
the top of the head between the 
snout and the eye, and four others 
on the lower jaw. The bull-head 
may be easily caught by fishing near 
the bottom with either angleworm 
or raw beef bait. It bites best just 
at dusk. Many think it the best of 
fresh-water fishes for eating. ; 

The great lake catfish of the North- 
ern lakes is olive-brown, has a forked 


the United 


tail,and is sometimes more than a yard 
long. 
fish are found in the Western rivers, 
but their flesh is rather coarse. 


Other kinds of very large cat- 


The catfish is so called because, 


when taken out of the water, it 
st _mo makes a sound like the purring of a 
which in turn will pass through the|c 


at. 
CATGUT, the material from which 


the strings of violins, guitars, harps, 


etc., are made. It is wrongly 
named, for it is not made of the guts’ 
of cats, but of those of sheep, and 
sometimes of those of horses, asses, 
and mules. The best musical 
strings are made in Italy, but many 
are made in France also. 

The word catgut is supposed to 
come not from cat, but from kit, a 


fiddle; so catgut means fiddle-string. 


CATNIP, a plant common in the 
United States, so called because 
cats are very fond of its leaves. 
They have a somewhat sharp and 
bitter taste. A tea made by soaking 
them in hot water is given as a 
medicine. 

Catnip is a corruption of catmint, 
formerly called cat’s mint. 

CATTLE. The word cattle really 
includes all kinds of domestic ani- 
mals, such as cows, oxen, horses, 
mules, sheep, goats, and_ swine, but 
in the United States it is generally 
taken to mean horned cattle only, 
such as bulls, cows, and oxen, and 
it will be used in this way in this 
article. In England horned cattle 
are commonly called neat cattle. 

There were no cattle in America 
when it was discovered by Colum- 
bus ; but the Spanish settlers brought 
over bulls and cows with them, and 
now all the great plains of South 
America are covered with herds of 
wild cattle descended from them. 
These cattle are large, long-legged, 
and have very long, branching 
horns. Most of the cattle in Cali- 
fornia and in Texas also are des 
scended from early Spanish cattle, 
The common cattle in other parts © 
States are descended from 
bulls and cows brought from Eng- 
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land by the early colonists; but in 
many places these have become 
mixed with other breeds brought to 
this country at a latter date, All 
common cattle are usually called 
natives. From them we get most of 
the BEEF which we eat, and many of 
the cows are as good for giving milk 
as some of the foreign breeds. 

Among the most valuable of the 
foreign breeds, which have been 
brought to this country mostly in 
this century, are the Durhams, the 
Ayrshires, and the Alderneys. The 
Durhams, named from Durham 
County, England, whence they were 
first brought to the United States, 
are usually called short-horns here, 
on account of the shortness of their 
horns, but in England they are 
known as the Holderness breed. 
They are usually dark-red pied with 
white, and are noted for the quantity 
and richness of their milk, and for 
the fineness of their beef. In the 
Western States they are the favorite 
breed. The Ayrshires, first brought 
from Ayrshire in Scotland, are gen- 
erally piebald, that is, of mixed col- 
ors, most brownish-red, yellow, and 
white. They are highly prized for 
their milk, but not so much for beef, 
and they do not fatten easily. The 
Alderneys or Jerseys, brought from 
Alderney, one of the Jersey or Chan- 
nel Islands, off the north coast of 
France, are commonly light red or 
yellow mixed with white, and are 
small and graceful in form. They 
give very rich milk, but not so much 
as the Durhams, and as they are not 
as good for beef as some other 
breeds, they are not thought to be 
very profitable. But they are often 
kept in private dairies on account of 
the richness of their cream, and of 
their gentleness and beauty. Devon 
cattle, from Devonshire, England, 
are a handsome, dark red breed, 
which make fine oxen. 

In Northumberland County, in the 
north of England, in the park of 
Chillingham Castle, are kept many 
wild cattle. They are rather small, 
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with straight backs, short slim legs, 
and fine forms, and are all of the 
same color, creamy white all over, 
excepting that the tips of their horns, 
their hoofs, and the ends of their 
noses are black, and the insides and 
a part of the outsides of their ears 
are reddish brown. They are very 
timid and will run like deer, and 
sometimes they will go into the 
depths of the forest and hide for 
weeks at a time. These cattle are 
supposed to be the descendants of 
the wild cattle that lived in the 
forests of the north of England and 
Scotland in ancient times. There is 
another herd at Hamilton Castle in 
Scotland, which are like those at 
Chillingham, but have black instead 
of red ears. 

The word cattle comes from the 
New Latin word caffale, capital, 
property, or goods, because in old 
times cattle were the principal goods 
of everybody. Our word chattels 
comes from the same word. 

CAULIFLOWER. See CABBAGE, 

CAUSTIC, any substance used by 
physicians and surgeons to burn or 
eat away skin or flesh, when sore or 
diseased. The principal caustics are 
lunar caustic (SILVER nitrate), so 
called because Zuza (Latin, moon) is 
the old name for silver; NITRIC 
ACID; copper sulphate or blue 
VITRIOL; and caustic POTASH. 

The word caustic is from the 
Greek austzkos, that which burns, 
from £azezz, to burn. 

CAVE. Natural caves or caverns 
have been formed in several ways. 
Some have been made by the sea, 
the wash of currents, the force of 
breakers, and the grinding of sand 
and gravel thrown up by waves 
gradually wearing out the weak 
places in cliffs and making hollows 
in them. Fingal’s Cave, on the 
island of Staffa, off the southwest 
coast of Scotland, was cut out in this 
way. In volcanic regions caves have 
been formed by the upheaval of the 
earth and by the expansion of steam 
and gases in melted lava, Caves of 
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this kind are to be seen around 
Vesuvius, Etna, and other volcanoes. 
The Grotto del Cane (Dog’s Cave), 
near Naples, was thus formed. A 
third kind of cave has been made by 
fresh water, both by friction and by 
the eating out of the rock by some 
chemical substance in it. Such 
| caves, which are the most numerous 
of all, are found in countries under- 
laid with limestone. The famous 
Franconia Caves in Germany, the 
Mammoth Cave in Kentucky, Luray 
and Weyer’s Caves in Virginia, and 
many others in the United States 
are of this kind. 

In the article EARTH is explained 
how water that runs down into the 
| earth in crevices wears away the 
rocks little by little, and enlarges 
the hollows until in time caves are 
formed. In limestone rocks this 
wearing away is helped by the CAR- 
BONIC ACID which is mixed with 
rain water. This carbonic acid is 
got partly from the air by rain in 
passing through it and partly from the 
surface soil through which it filters. 
When the water finally reaches the 
limestone, or carbonate of lime 
(CALCIUM carbonate), the carbonic 
acid eats into it and mixes with it, 
changing the carbonate into what is 
called bicarbonate of lime, which is 
carried off in the water. It thus 
| gradually eats away the rock, mak- 
ing the crevices and hollows larger 
and larger until caverns are formed, 
and sometimes long passages in 
which subterranean, streams run. 
The limestone region in Kentucky is 
all honey-combed in this way with 
caves and channels for water, which 
finally comes to the surface and flows 
off as rivers. 

The bicarbonate of lime thus 
formed by the action. of the acid on 
the limestone now goes through 
another change. When exposed to 
a current of air the air takes from it 
much of its carbonic acid and the 
lime again returns to a solid state 
and forms the beautiful stony incrus- 
tations on the sides and roofs 
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caves as well as the fantastic pinna- 
cles and pillars called stalactites and 
stalagmites. Stalactites (Greek sta- 
laktos, oozing in drops), are lime 
formations, hanging from the roof 
of caverns like icicles, made by the 
continual dripping from cracks above 
of drops of limewater which evapo- 
rate (dry up) and leave the carbonate 
of lime again solid. What drips ta 
the floor builds up also a column 
from below called a_ stalagmite 
(Greek stalagmos, dripping) which 
frequently grows until it meets the 
descending stalactite, thus forming a 
pillar which appears to support the 
roof of the cave. Sometimes the 
surface of pools in caves is covered 
with a sheet of stalagmite like ice, 
and sometimes little basins are 
formed beautifully polished inside 
and containing drops of lime car 
bonate that look like little pearls. 
Stalactites and stalagmites are often 
pure white, giving the cave a mag- 
nificent appearance when lighted by 
torches, but generally they are yellow 
or brownish, colored by the impuri- 
ties taken up by the water from the 
soil. The caves most celebrated for 
beautiful stalactites are Adelsburg in 
Carniola and Luray in Virginia. 
Only part of the carbonate of lime 
taken from limestone rocks is thus 
deposited again in the hollows from 
which it came. The rest flows into 
streams which pass into the open 
air and finally into the ocean, where 
it goes to make the coverings of 
MOLLUSKS and other shell fish. 
It is thus collected again in solid 
form and is in time packed away in 
a mass at the botton of the sea to be 
again raised up in the course of ages 
ns limestone rock. So it goes on 
forever, the land giving it to the sea 
and the sea giving it back to the 
Jand just as in the beginning of the 
EARTH, when the limestone was 
made in this way at the bottom of 
the ocean and first lifted above the 
waters aS ROCKS. ; 
Bone Caves: Caves are very in- 
teresting also from the bones of ant 
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mals and of men which have been 
foundinthem. These are imbedded 
in mud on the floors and sometimes 
even covered with the lime drippings. 
Among the animal bones found in 
Great Britain, France, Germany, and 
other parts of Europe, are many of 
extinct animals such as the mam- 
moth, the woolly rhinoceros, the hip- 
popotamus, the hyena, and the lion, 
which shows that the climate was 
very different in the times when they 
lived. The finding of flint and bone 
weapons and tools among these 
bones shows too that man_ lived 
there at the same time with these 
animals. These implements—such 
as spear-heads, arrow-heads, ham- 
mers, axes, and saws made of flint, 
and needles and awls made of bone 
—are like those in use by the Eski- 
mos of the Arctic regions to-day, and 
lead us to think that the first peo- 
ple who lived in what are now the 
most civilized parts of the world 
were rude savages, supported by 
hunting and fishing, who were 
clothed in the skins of wild beasts, 
and who did not know how to spin 
or to make pottery. Similar bone 
caves have been found in America, 
Australia, and other parts of the 
world. All we know about them is 
derived from the few things found in 
them, for they belong to almost the 
earliest ages of the world, even be- 
fore the Stone AGE. Bone caves have 
been found in France, England, Bel- 
gium, Spain, Italy, Switzerland m 
' North, South, and Central America, 
Australia, and other parts of the 
world. 

Prehistoric Caves. Caves used 
by man in prehistoric times—that is 
in times before the beginning of his- 
tory, when men kept no records, are 
commonly called by this name. 
Vhey differ too from those told 
about above in that they contain the 
bones of domestic animals and those 
of wild animals of kinds now living, 
while the bone caves proper contain 
only the bones of animals now extinct. 
Prehistoric caves are therefore much 
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later than bone caves, and represent a 
time when man had begun to be 
civilized. They are divided into 
three groups—those of the Stone 
AGE, of the Bronze Age, and of the 
Iron Age, according to the things 
found in them left by the men who 
lived in those ages. Caves of the 
Stone Age are found all over Europe. 
They were used both as dwellings 
and as places of burial ; the skeletons 
found in them show that the men 
were a short race much like the 
Basques now living in Spain, Caves 
of the Bronze and Iron Ages are sel- 
dom found, because man had then 
learned to build houses, which he 
preferred to caves. 

Historic Caves are those in which 
men have lived in historic times, 
when forced to flee to them for refuge 
in time of war or other calamity. 
Many caves in Britain were thus oc- 
cupied when the savage Angles and 
Saxons swept over the land, and 
very interesting things have been 
found in them, throwing light on the 
history of the times. 

The word cave is from the Latin 
cavea, a cave, from cavus, hollow. 

CEDAR, the name ef several kinds 
of evergreen trees. In the United 
States the white cedar abounds south 
of Massachusetts and Ohio. Its 
wood, which is light red, is valued 
for making fence posts and shingles. 
The red cedar grows in most parts 
of North America and in the West 
Indies. Its wood is bright red, 
hard, and lasting. It-has a pleas- 
ant smell, which is not liked by in- — 
sects, and it is therefore much used 
for making .chests and closets to 
keep clothes in. It is also used in 
cabinet work and for making lead 
pencils, The best red cedar for 
lead PENCILS is brought from 
Florida. Spanish cedar, of which 
cigar boxes are made, is a kind of 
mahogany. It also is used some- 
times for lead pencils. 

The cedar of Lebanon is a very 
large tree, which grows in the coldest 
parts of the Lebanon mountains in 
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Syria. Its wood was much sought 
in ancient times for building, but 
the trees are now scarce. It has 
been planted in parks in many parts 
of Europe and may be seen in Eng- 
land, where it was first taken in the 
seventeenth century. 

The word cedar is from the Latin 
cedrus. 

CELERY, a plant of the parsley 
family, used chiefly as a salad and 
to flavor soups. It grows wild in 
Eastern Europe, Western Asia, and 
Northern Africa. In its wild state 
it is said to be rank and poisonous, 
but by cultivation it becomes health- 
ful and pleasant to the taste. The 
stalks are not naturally white, as we 
usually see them, but are bleached 
while growing by heaping the earth 
up around them nearly to the leaves. 

The word celery is from the Greek 
selinon, wild celery, which is men- 
tioned in the Odyssey. 

CELLULOID, a substance made 
out of gun cotton, camphor, and 
some other things. When white, is 
so much like ivory that it has taken 
its place for many uses, and it has 
seriously injured the business of ivory 
manufacturers. Even billiard balls 
are now made of it, at half the cost 
of ivory, and it is very largely used 
for piano and organ keys. Combs 
and brushes, the backs of hand 
mirrors, the handles of knives and 
_ forks, harness-trimmings, chessmen, 
- collars and cuffs, and numerous 
other things are made of it. It has 
| taken the place of india rubber 
too for whip, cane, and umbrella 
handles, and for pencil cases and 
jewelry, because it does not tarnish 
metal. It can be colored like tor- 
toise-shell, coral, malachite, and am- 
ber, and used instead of them for 
mouthpieces of pipes, cigar-holders, 
and opera-glasses ; and it also makes 
good plates for photographs and 
miniatures. All thecelluloid used in 
the United States is made by one 
company in Newark, N. J., and 
sold to other companies who manu- 


facture it into the various articles | 


made of it. The Newark company 
has branches also in London and 
Paris. 

Celluloid is a word made up of 
cellulose, a certain part of the fibre 
of plants, and the ending ozd. 

CEMENT, any substance used to 
make bodies stick to each other, 
such as GLUE, MORTAR, etc. The 
ancient Egyptians made a kind of 
mortar out of Nile mud and gypsum. 
The Babylonians used a cement 
made of bitumen. The Greeks were 
very skilful in making cements, but 
the Romans were superior to them, 
and their water cement was as good 
as any now made. _ It was made of 
pozzuolana, a kind of lava found 
at Pozzuoli, near Naples, and lime. 
What is now called Roman cement 
is not exactly like the old Roman 
cement, but is made chiefly of a kind 
of limestone containing clay, which 
is burned, crushed, ‘and ground. 
Portland cement is made from clay 
and chalk obtained from the valley 
of the Medway, in England. These 
and other similar cements which 
harden quickly under water are 
called hydraulic cements, and are 
largely used in building aqueducts, 
foundations for bridges, break- 
waters, cisterns, and other works 
under water. 

Many kinds of cement are used 
for mending broken glass, china, 
and earthenware. They are made 
of various things, such as Canada 
balsam, shell-LAC, copal or mastic 
VARNISH, ISINGLASS, india rubber, 
etc. Diamondcement, so called be- 
cause it is used by Armenian jewel- 
lers in setting diamonds, is made of 
gum mastic and isinglass dissolved 
in spirits of wine. The white of 
egg, mixed with a little powdered 
quick LIME, makes a good cement 
for crockery. 

The word cement is from the 
Latin cementum, rough stone or 
chippings of stone. 

CENT. The first United States 
coin called a cent (1793) was made 
of copper, and was larger than the 
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present quarter dollar. A half cent, 
of half the size of the cent, was also 
coined. In 1857 the coining of the 
half cent was stopped, and a new 
cent, about as large round as a ten- 
cent piece but thicker, and made of 
eighty-eight parts of copper and 
twelve parts of nickel, was coined. 
In 1864 this cent was changed for 
the present BRONZE cent, which is 
made of ninety-five parts of copper 
and five parts of tin. The two-cent 
coins are also of bronze, and the 
three and five cent pieces are three 
parts copper and one part nickel. 

The word cent is from the Latin 
centum, a hundred; and the coin is 
so called because there are a hun- 
dred in a dollar. 

CHAIN. The picture shows how 
common chains are made. Pieces 
are cut off of iron rods of the right 


Fig. 1.—Iron Chain Making. 


size, as in a, bent round as in J, and 
then put togetheras in c. Some- 
times the links are only bent tos 
gether, but in strong chains the ends 
are welded—that is, they are heated 
white hot and hammered together 
until each link beccines a solid ring, 
Chains are made of many sizes, from 
dog chains with small links of wire 
to the great CABLES for ships with 
links as large as aman’s waist. Still 
larger ones are sometimes made and 
stretched across rivers and the 
mouths of harbors in war-time to 
keep out an enemy’s ships. Sucha 
chain was put across the Hudson 
River near West Point in the Revo- 
lutionary War to keep the British 
ships from passing up. Each link 
of this chain was about two feet long 
and weighed as muchas a medium- 
sized man (140 pounds). Some of 
the links are still at West Point. 
Chains are now made of steel 
without any welds, each link being 
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entirely solid. The linas are cut by 
several processes out of a long bar 
of rolled steel, the cross section or 
end of which is shaped like a four- 
pointed star, as in Fig. 2. Holes are 


Fig. 2,—End of Bar, 


cut through this down its sides ts 
mark the length of the links, which 
are then pressed and stamped out, as 
shown in the cut (Fig. 3), much as 
a boy would cut achain out of wood. _ 
After being separated the links have 
to be trimmed andsmoothed. They - 
can be made of any shape or size_ 
according to the die used. Chains 
thus made are 4oor 50 feet long, and 
are without a break in the links. 
They are much lighter and stronger - 
than iron chains, 

An endless chain is a chain with _ 
the ends fastened together so as to 
form a chain ring without any ends. 
Such a chain is used in the chain 
PUMP, where it turns round and 
round on two wheels or rollers, one - 
at the top and one at the bottom ; 
also in the DREDGE or machine for 
clearing mud out of the channels of ~ 


Fig. 3.—Weldiess Chain Making. 


rivers and harbors. Chain-shot is 
told about under SHOT and SHELL. 

The word chain is in Frenc* 
chiane, and in Latin catena, 


_ CHALK, a soft kind of limestone 
or carbonate of lime. It is made up 
_ almost entirely of the shells of little 


{ sea animals, which in the course of 
_ages have become packed together so 


| they form vast cliffs twenty times 
jas high as a house. Though gen- 


) burned it makes good lime for MOR- 
‘ TAR, and a good manure ; and when 
: ground and purified by washing it is 
( called whiting or Spanish white, used 
|for polishing metals and __ glass. 
( Chalk is given as a medicine and is 
‘used for cleaning the teeth; it is 
:also largely used for marking on 
_ black-boards. 

| Black Chalk is a mineral different 
‘from white chalk. It is a kind of 
clay, colored with CARBON, and is 
| usually found near or in coal mines. 
Red Chalk is also a kind of clay, 
(colored with oxide of IRON. The 
‘coarser kinds are used by carpenters 
for marking on wood, and the finer 
| kinds by artists. It is found mostly 
|) in Germany. 

| French Chalk is a kind of SOAP- 
|sToNE. It is used by tailors for 
| marking on cloth, by glaziers to 
| mark on glass, and in the manufac- 
‘ture of porcelain. 

The word chalk is from the 
| Anglo-Saxon cadc, which is from the 
| Latin caZx, lime. 

CHAMPAGNE, a kind of sparkling 
| wine, made mostly at Rheims and 
| Epernay, in France. The grapes are 
pressed in September and October, 
/and the juice allowed to stand in 

large vats for twelve to eighteen 
hours. After the froth which rises 
has been skimmed off, the wine is 
drawn into barrels and left to 
ferment (see BEER). In December, 
when it is clear, it is again drawn off 
_and several kinds are mixed together 
in vats, the flavor of the wine depend- 


ing greatly on the way it is mixe 
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It is next drawn again into barrels 
and allowed to rest until spring, 
when it is bottled and corked. The 
bottles are put into cellars and laid 
on their sides. A second fermenta- 
tion now takes place, which bursts 
about ten and sometimes twenty 
bottles in every bundred. After this 
is finished the good bottles are res 
stacked and allowed to lie for a year 
and a half, when a thick sediment or 
scum is found to have settled in the 
neck of each bottle. The bottles are - 
then uncorked and the sediment 
poured out, when all are refilled with 
fresh wine and recorked. Cham- 
pagne made in this way is what is 
called sec, or dry wine, which means 
that it has no taste of sugar in it; 
but that which is to be sent to for- 
eign countries usually has some 
melted rock candy mixed with 
brandy put into it, and is then called 
doux, or sweet. Wine made still 
sweeter by the addition of liqueur, 
is called 6ru¢. The corks are now 
fastened with wires and covered with 
wax or tinfoil to keep out the air. 
Champagne, when sold, is always 
two or three years old. A _ great 
deal of false champagne is made in 
this country out of cider and other 
things. 

Champagne got its name from the 
old province of Champagne, France, 
where it was first made. 

CHAMELION. See LIZARD. 

CHAMOIS. See ANTELOPE. 

CHARCOAL, coal made by char- 
ring wood. In making charcoal 
sticks of wood are piled up in great, 
round heaps, with a hole left in the’ 
middle for a chimney, as shown in 
the picture. Another hole is left 
from the outside of the heap along 
the ground to the bottom of the 
chimney, so as to let the air in and 
make a draught. When the wood 
is all piled up the spaces between the 
logs are filled with chips, twigs, and 
leaves, so as to make the pile even 
all over, and it is then covered with 
sods and earth. The heap is now 


d.| fired at the bottom of the chimney 
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and the fire spreads little by little 
all through the wood, care being 
taken to make holes around the 
outside now and then, to give it air, 
and to put on more sods and earth 
to keep the wood from blazing. 
The heap, which is called a coal-pit, 
because charcoal was first burned in 
pits dug in the ground, has to be 
watched night and day, for it is only 
by keeping the air almost entirely 
away from the wood when it is burn- 
ing that we can make charcoal. 
The reason is this: wood is made 
up mostly of CARBON mixed with 
water and some other things. Now 
charcoal is almost pure carbon; 
therefore to make it we must drive 


of from the wocd the things with 
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which it is mixed. This is done by 
burning it in a place where but little 
air can get toit. Some air must be 
let in, because fire will not burn 
without OXYGEN. If it would burn 
without air we could save all the 
carbon in it, but as it will not we 
can save only a part of it when we 
burn it ina coal pit. The rest mixes 
with the oxygen of the air and makes 
CARBONIC ACID gas. If the coal 
pit were not kept covered up so as to 
prevent the air from getting to all 
parts of it, its oxygen would mix 
with the carbon in the wood, and it 
would all fly off into the air, and we 
should get only ashes instead of 
charcoal. 

When the whole heap of wood is 


ws eas 


turned into charcoal, which takes 
about a week for small heaps and 
two or three weeks for larger ones, 
all the holes are closed up and the 
pit is left for one or two days to 
cool. It is then uncovered, part at 
a time, and the charcoal spread out 
in layers. This is usually done at 
night, so that if any of it is still 
afire, it may be easily seen and put 
out. 

Wood charcoal is largely used as 
a fuel, especiaily in countries where 
there is no mineral or hard coal, and 
also for smelting metals. It has the 
power of absorbing or taking up 
smells and gases, and therefore is 
used to destroy the bad odor from 
decaying animal and vegetable mat- 
ter, especially in sewers and drains, 


harcoal Pit. 


It also takes out coloring matter from 
liquids, and is much used in FILTERS 
for cleansing and purifying water, 
syrups, etc. Physicians sometimes 
use powdered charcoal in poultices 
for bad sores, as it has the power of 
cleansing them and keeping them 
from smelling. It is also given for 
indigestion and is used for tooth- 
powder. One of the most impor- 
tant uses of charcoal is for making 
GUNPOWDER. Animal charcoal is 
made by burning BONE, ivory, etc. 
CHEESE, the curd of MILK pressed 
in a hoop or mould. In making 
cheese the curd or caseine of the milk 
must first be separated from the 
whey, or watery part. In the article 
MILK is explained how this takes 
place in sour milk, But as the 


caseine of sour milk will not make 
good cheese, it must be separated 
flfrom the whey while the milk is 
asweet. This is done by putting an 
4acid juice called rennet into the milk. 
/Rennet is the dried inner part of the 
stomach of a young calf. When 
idneeded for use a piece of it is soaked 
‘lin water, and some of the water is 
poured into the milk, which has been 
warmed. In about an hour the 
‘icaseine and cream will be found to 
jhave separated from the whey and 
ssettled to the bottom. This is 
‘caused by the ACID in the rennet, 
which turns the sugar in the milk 
nto lactic acid, and this mixes with 
the caseine and curdles it. The 
nicurd thus made is then drained of 
he whey, salted, and pressed in a 
ticheese press for two or three days, 
when it is put away in a cheese 
room to ripen. Some cheeses ripen 
lin a few months, but some, like the 
italian Parmesan, take two or 
‘Ehree years. Cheeses are frequently 
tolored with ANNOTTO. Parmesan 
tbheese is colored and flavored with 
spaffron, sage cheese with sage. The 
bpest English cheeses are the Stilton, 
heshire, and Cheddar. Gruyére 
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heese, made in Switzerland, is 
strongly flavored with herbs. The 
rench Roquefort cheese is made 
rom the milk of sheep and goats. 
‘Brie and Neufchatel (French) cheese 
pre made of pure cow’s cream. 

Cheese has been made from the 
himost ancient times, and it was a 
ommon article of food among the 
reeks and Romans. The Tartars 
ake cheese from the milk of mares, 
he Arabs from that of camels, and 
ithe Laplanders from that of rein- 


| The word cheese is from the An-' 
'rlo-Saxon .cese, which is from the 
ULatin caseus, cheese. 

|} CHERRY. The cherry tree is 
aid to have been first carried to 
Wjtaly by the rich Roman Lucullus 
ym the year 65 B. C., but it is proba- 
ble that he introduced only a new 
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Italy long before that time. The 
Romans had only eight kinds of 
cherries; but now more than three 
hundred kinds are known. The 
wild cherry, one of the largest of our 
forest trees, grows all over the 
United States. Its wood is fine and 
close grained, and of a reddish color, 
which grows darker with age. It is 
much used by cabinet mikers. The 
fruit, which is nearly black and some- 
what bitter, is much smaller than 
the common cherry, and grows in 
clusters on a stem. It is used for 
flavoring liquors, and its bark is used 
in medicine. Cultivated cherries are 
of many different colors, from light 
pink through many shades of red to 
black. They are used as dessert 
fruits, preserved and dried, and in 
making various cordials such as 
cherry brandy, and Maraschino and 
Kirschwasser cordials. 

The word cherry is from the Latin 
cerasus, and the fruit was so called 
because the Romans first brought it 
from Cerasus in Asia Minor. 

CHESTNUT, the fruit of a large 
tree which grows wild in Western 
Asia, Northern Africa, Europe, and 
the United States. The chestnut is 
a handsome, wide-spreading tree, 
and among the largest that grows. 
One on Mount Etna is so large that 
it would take sixty-five of a man’s 
steps to go round it (160 feet). The 
timber of the chestnut is hard and 
lasting, and is much used in house 
building and in making furniture. 
Its bark is used in tanning leather, 
but it is not so good as oak bark. 
Its fruit grows in a prickly case, 
which splits open into four parts 
when frost comes, and lets the nuts 
fall out. Chestnuts are much eaten 
by squirrels, and they form a large 
part of the food of poor people in the 
south of Europe, being eaten rar, 
boiled, or roasted, or ground into 
meal and made into bread and pud- 
dings. The best kind of French 
chestnuts, called #arrous, have only 
one large kernel, instead of two or 
three separated by a_ skin, like 
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most of the common kinds. Asmall 
kind is called chinquapin in America. 

The word chestnut is shortened 
from chesten-nut, the fruit of the 
chesten tree, so called from the Latin 
Castanea nux, Castanean nut, be- 
cause the Romans first found the 
tree growing at Castanea, a town in 
Pontus. 

CHICORY, the wild endive, a 
plant belonging tothe same family 
with the DANDELION. It grows in 
most parts of Europe, in Northern 
Africa, and Eastern Asia, and has 
been naturalized in the United States. 
Chicory has a thick milky root, which 
is cut up, dried, roasted, and ground, 
and used either for coffee or mixed 
with coffee. It looks like ground cof- 
fee, and though it makes a drink of a 
pleasant taste, it has none of the 
flavor of coffee. When much used 
it is often hurtful, making those who 
drink it very nervous. It is used also 
as a salad, as a vegetable, and for 
fodder. The Greeks and Romans 
ate it as a salad. 

The word chicory is from the 
Latin czchortum, Greek kéchora, 
chicory. Chicory also is sometimes 
called succory. 

CHICKADEE. This little bird is 
sometimes called also black-cap, 
and sometimes snow-bird. It is 
ashy-gray on the back and brownish- 
white below. and the top of the head 
and the back of the neck are. pure 
black. The chickadee is a lively lit- 
tle bird, and may often be seen run- 
ning over trees and sticking its bill 
into every crevice, searching for in- 
sects. In this way it destroys vast 
numbers of canker-worms and grubs 
and does great service. In the win- 
ter it comes near houses, looking 
after crumbs and seeds, and it is 
lively in the coldest weather. It 
builds its nest usually in hollows of 
trees and lays eight or ten whitish 
eggs covered with brownish-red 
spots. The chickadee is found all 
the year rovnd in almost all parts of 
the United States. 

The chickadee belongs to the 
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order fasseres, or perching BIRDS, 
and to the warbler family, to which 
belong also the bluebird and the 
European robin. 

The chickadee gets its name from 
its song, which sounds like chicka- 
dee-dee-dee. 

CHIMNEY. The ancients had no 
chimneys; they seldom built fires 
in their houses, but warmed their 
rooms with live coals brought ina 
pan or in a small stove that was eas- 
ily moved. Even in modern times, 
as late as Queen Elizabeth’s reign, 
chimneys were found only in the 
houses of the rich. In most houses 
fires were Ouilt in a hollow place in 
the floor in the middle of the room, 
and the smoke went out of a hole 
left in the roof above it. 

The reason why smoke goes up a 
chimney is that it is warmer than 
the air outside, and warm AIR al- 
ways rises. Great care has to be 
taken in building chimneys. If they 
are too high and too large, espe- 
cially in cold places, the heat may be 
used up before it gets to the top, 
and they will not draw well, but will 
smoke. The chimneys of factories 
are often built very high, but they 
are narrow for their height, and as 
very hot fires are kept up in the fur- 
naces, the air within themis kept 
heated all the time. The higher the 
column of heated air is, the greater is 
the difference of weight between it 
and the air outside; the higher the 
chimney is, therefore, the greater the 
draught up it will be if the air in it 
can be heated hotenough. Such tall 
chimneys are also useful to carry off 
the bad gases and smells that rise 
from some kinds of manufactures, 
and would poison the air around 
them. The highest chimney in the 
world is at the Imperial Smelting 
Works at Halsbriicke, near Freiberg, 
Saxony: it is 459 feet high, or nine 
feet higher that the great pyramid, 
and four-fifths as high as the Wash- 
ington monument. 

House chimneys in cities some- 
times smoke because hig*er build: 


sings near them turn the wind and 
ake it blow down their flues. Such 
ja chimney is often cured by putting 
jup a pipe from it higher than the 
building, or by putting a bent pipe 
on the top, fitted with a vane which 
liturns the mouth of the pipe away 
ifrom where the wind blows. — This 
tkeeps the cold air from blowing 
lidown, and lets the warm air rise 
and go out. 
|| The work chimney is from the 
French chemznée, which is from the 
Latin camznus, fire-place. 
|| CHINCHILLA, a small animal 
found chiefly in the Andes of Chili 
jand Peru. It is about as large as a 
squirrel, with a head like a rabbit’s, 
with large black eyes, and ears 
early as long as the head. The 
thinder legs are longer than the front 
jones, and it sits on its haunches 
when eating, holding its food in its 
\fore paws. It is valued for its fur, 
which is thick, soft, and gray, and 
much used for cloak linings, 


The chinchilla is a MAMMAL of 
e order glres, or gnawing ani- 


The word chinchilla is Spanish. 

| CHINTZ, a kind of glazed printed 
Hbalico, with a pattern in many bright 
Heolors. Itis printed like CALICO and 
ilazed afterward. Chintz is much 
lused for covering furniture, and 
Hpometimes for bed and window 
Whangings. 

| The word chintz is from the Hin- 
u chint, spotted cotton cloth. 
CHIPMUNK. Chipmunks — are 
\sometimes called ground squirrels 
}ibecause they live in the ground, 
Hstriped squirrels on account of the 
Aimarks on their fur, and cheeping 
\squirrels on account of the cheep- 
' The com- 


six inches long, and a tail which is 
ot so bushy’as in other squirrels, and 
little shorter. The fur is yellow- 
\kish-brown mixed with gray above 
\\and white below, and the back and 
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sides are marked with five black 
stripes running lengthwise. The 


feet are large and fitted with strong 
claws for digging. They burrow 
deep into the ground, usually under 
the roots of a tree or under a stone 
wall, and make a round nest at the 
bottom, generally with two en- 
trances, as shown in the picture, 


Nest of Chipmunk. 


but sometimes with three or more, 
The nest is lined with fine grass, 
and in this the chipmunks live and 
bring up their young, of which they 
usually have four or five, born in 
May. Several other round places 
are dug near the nest later in the 
summer to store up food in for win- 
ter. Chipmunks have _ pouches 
inside their cheeks, in which they 
collect nuts and seeds, and when 
these are crammed full they scamper 
home and empty them. Besides 
nuts, berries, and acorns, they feed 
chiefly on Indian corn, wheat, buck- 
wheat, cherry stones, and grass 
seeds, and all these things have 
been found stored up in their holes. 

During July and part of August 
chipmunks do little but play, seem- 
ing to spend all their time from sun- 
rise to sunset in galloping over the 
ground, fences, and walls, chasing 
each other like children playing tag, 
and trying to bite each other’s tails. 
If a hawk happens to come in sight, 
every one stops wherever it hap- 
pens to be, hoping that it may not 
be seen, but if one be near its hole, 
it will dart into that, run down to 
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the nest, then turn about and come 
quickly back to the entrance and 
peer around with its sharp little eyes 
until the danger is past. Some- 
times one is caught by a hawk, but 
the WEASEL is the worst enemy of 
chipmunks, as it follows them into 
their burrows and kills them there. 
About the middle of August they be- 
gin to work in earnest, and they may 
‘be seen with their cheek pouches 
filled, looking like children with the 
mumps, carrying nuts and seeds 
into their store-houses. When the 
first white frosts come, they go into 
their nests and live on the food they 
have laid up until winter sets in, 
when they become numb, and lie so 
until early spring. With the first 
warm days they wake up again, and 
live on their stores until they can get 
berries and other food outside. 

Chipmunks are easily caught in 
traps, but are not easily tamed, and 
do not make such good pets as gray 
squirrels. They are so restless in 
their habits, and enjoy their liberty 
so much, that it is cruel to shut 
them up in a cage. 

The chipmunk is a MAMMAL of 
the order glzres, or gnawing ani- 
mals, and of the squirrel family. 

The word is sometimes written 
chipmonk and chipmuck. It is said 
to be the Indian name of this kind 
of squirrel. 


CHIPPING BIRD. See SPAR- 
ROW. 
CHISEL. This is probably one of 


the most ancient of tools. Chisels of 
sharp FLINT have always been used 
by savages to cut wood, and in very 
early times bronze ones were made 
which would cut the hardest stone. 
The ancient Egyptians carved most 
of their granite monuments with 
COPPER or BRONZE chisels, which 
are said to have cut as well as the 
best steel chisels of the present day. 

Chisels are now made in many 
different forms, and for many kinds 
of work. Those used by sculptors, 
masons, and other workers in stone, 
are merely short pieces of steel with 
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sharp edges. The tool is held in the - 
left hand and is made to cut by strik- 
ing it on the end with a broad ham- | 
mer called a mallet, made usually 
of wood. Blacksmiths and other 


\ 
\ 


\ 


\ 


Ancient Bronze Chisels. 


iron-workers use chisels much like 
those of stone-cutters, for cutting off 
bars of iron and like work. 
Carpenters’ and joiners’ chisels are 
much finer tools, and usually have 
handles. They are made out of bar 
iron by forging, or hammering it 
while hot, and the edge, of. cast 
STEEL, is put in in the same way as 
the edgeofan AXE. Such chisels are 
made of many sizes, from an eighth 
of an inch up to several inches in 
width, and are used for different 
kinds of wood cutting and carving. 
DOVETAILS, MORTISES, and _ other 
such work are usually cut with 
chisels. A kind of chisel with a 
rounded blade, used for cutting 


grooves and round places in wood, 


Carpenter’s Chisel and Gouge. 


is called a gouge. The picture 
shows the form of the carpenter's 
chisel and the gouge. 

The word chisel is from the old 
French czsel, Latin sczselum, from 


scindere, to cut. 


CHIVES. See ONION. 

CHLORINE, a simple substance, 
or ELEMENT, of a greenish-yellow 
and a very strong, suffocating smell, 
of great value in the arts. In its 


HLOROFORM 
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ommon form it is a gas, but it may 
He made into a liquid under great 
ressure and cold. Chlorine is found 
h minerals, vegetables, and ani- 
hals, but always mixed with some- 
hing else. United with SODIUM, it 
prms the chloride of sodium, or 
bommon SALT, from which great 
uantities of chlorine are made. 
‘his is mixed with slacked LIME to 
hake chloride of lime, or bleaching 
Howder, which is largely used for 
Illeaching linen and cotton, Chlor- 
lle of lime is much used in hospitals, 
\ack-rooms, and other ill-smelling 
}ilaces to purify the air. Unlike burnt 
Haper, vinegar, and_ scents, which 
nly hide smells, chlorine destroys 
the substances which make them. 
| When united with the metals and 
ome other substances, chlorine 
orms an important class of SALTS 
falled chlorides. United with hy- 
rogen, it makes hydrochloric or 
huriatic ACID. Chloral, used by 
Wwhysicians to make nervous people 
Nlleep, is made of chlorine and alco- 
Mol. 
1| The word chlorine is from the 
Hireek chloros, grass-green. 
| CHLOROFORM is a colorless 
Aiquid, of a peculiar smell and sweet- 
ish taste, much used in medicine to 
hake people insensible to pain. 
When breathed it quickly puts one 
to so deep a sleep that a surgical 
jperation may be suffered without 
beling any pain. Chloroform is 
ade up of CHLORINE, CARBON, 
nd HYDROGEN. It is made by dis- 
ling (see ALCOHOL,) chloride of 
IME, alcohol, and water. 
| The word chloroform is made up 
f chloros, grass-green, and formyle, 
| substance named from the Latin 
Hormica, an ant, because it was first 
bund in ants. 
| CHOCOLATE, a paste made of 
e seeds of the cacao tree. The 
Hacao tree grows well only in avery 
jot and .very damp climate. It 


rows wild in the forests of the 
ultivated chiefly in the hottest parts 


mazon and Orinoco basins, and is 


of Brazil, Central America, Mexico, 
and the West Indies. About 1675 
it was carried by the Spaniards from 
Mexico to the Philippine Islands, 
where it grows well. It has been 
introduced also into the Sunda 
Islands. The cacaois an evergreen, 
usually three or four times as high 
asaman. It bears a fruit shaped 
like a thick, short cucumber, six to 
nine inches long and about half as 
wide. The skin is rough and warty ; 
the inside is a sweet pinkish-white 
pulp, used for food, which contains 
twenty to sixty seeds, about as large 
as almonds. These seeds, which 
are called cocoa beans, have a thin, 
brittle, reddish-brown husk and a 
dark-brown oily inside. 

In preparing cocoa beans for use 
they are first roasted like coffee 
beans. They are then bruised and 
winnowed or cleaned of the husks. 
The husks which are thus parted 
are the ‘“ cocoa shells” of commerce, 
and the beans, broken into pieces, 
are called “cocoa nibs.” This is 
the purest form in which cocoa 
comes. The paste made by grind- 
ing the nibs alone is properly called 
cocoa, and that made by grinding 
them with other substances and fla- 
vors, chocolate. Pure cocoa is made 
up of nearly one-quarter STARCH 
and gum, about one-fifth GLUTEN, 
and a little more than one-half oil. 
The oil, which is called “ butter of 
cacao,” is used in making soap, 
candies, pomades, and ointments. 
When the oil is pressed out of 
cocoa the flour which remains is 
made into an inferior article called 
« broma,” which is not so rich as 
chocolate. 

The chocolate sold in the stores 
is made of cocoa ground up with 
other substances, among which are 
sugar, molasses, honey, gum, starch, 
oatmeal, rice, flour, sago, and arrow- 
root, and spices and flavors, such as 
cinnamon, cloves, vanilla, etc. The 
mixture is made into a paste and 
poured into moulds to harden. 
Chocolate is largely used as a drink 
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and a food, and in making confec- 
tionery. 

The word chocolate is from the 
Aztec chocolatl, which is made up 
of the words choco, cacao, and Zazd, 
water. 

CHROMIUM, a metal, one of the 
ELEMENTS. ' It is.very rare, of a shin- 
ing steel-gray, as hard as CORUN- 
OUM, and less easy to melt than 
platinum. It is found chiefly mixed 
with iron and oxygen, as chrome 
iron ore, and in a kind of earth 
called chrome-ochre, in France and 
Siberia, Chromium makes with 
aluminuin an ALLOY much like tin, 
harder to melt than nickel. Mixed 
with iron or steel it makes it finer 
and gives it greater hardness, tough- 
ness, and elasticity. Chrome steel 
is so hard that it is bored with diffi- 
culty by the best drills. The oxide 
(see OXYGEN) of chromium is largely 
used under the names of chrome 
green and ultramarine green for 
coloring glass and porcelain, as a 
paint in oil and water-colors, in 
printing, and in calico printing and 
dyeing. The greenish color of the 
emerald, verd-antique, marble, ser- 
pentine, and other minerals, as well 
as the red of the ruby comes from 
the oxide of chromium. The 
SALTS of chromium form with lead 
lead chromate, which makes a fine 
yellow, used in calico printing and 
painting, called chrome yellow, 
which, when mixed in certain ways, 
gives all the shades between lemon 
yellow and vermilion. 

Chromium is named from the 
Greek chroma, color, on account of 
the beautiful colors of its compounds. 

CHURCH, a building set apart for 
Christian worship. The early Chris- 
tians, who did not wish to build 
their churches like the dark and 
gloomy heathen temples, into which 
only the priests and not the people 
went, made them somewhat like the 
Roman courts of justice named 
basilicas, from which some churches 
are still called basilicas. The basili- 


ca was a large oblong room in which. 
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the officer called a pretor held his_ 
court, and its form was well fitted 
for a place of worship in which the 
people as well as the priests took | 
part. The upper end was raised 
above the main floor by a few steps, 
and here divine service was carried 
on. The altar was putin the middle 
of this, the preetor’s seat became 
the hishop’s throne, and the priests 
were seated on a circular bench at 
the end. 

After a time changes were made; 
the raised part was built a litile 
longer, and side entrances were 
put at the end of a kind of hall on 


Plan of a Cross-shaped Church. 


each side. This made the oblong 
basilica into the form of a cross, 
the shape in which most of the larg- 
est and finest churches are now built. 
The different parts of a church of 
this kind are shown in the picture. 
The long main part is usually di- | 
vided into three parts by two rows 
of columns, which are marked by | 
the rows of dots. The part between | 
the columns in the lower part of 
the cross is called the nave (Latin 
navis a ship), because it is supposed 
to look something like a ship; and 


He parts between the columns and 
yialls on each side, which are usually 
arrower and lower than the nave, 
He aisles (Latin a/a, a wing), be- 
ghuse they are like the wings to a 
fDuse. The upper limb of the 
toss, where the altar is, is the choir 
(atin chorus, a band of singers), 
ecause the singers stood here, as 
ey still do in some large churches. 
Whe choir sometimes has _ aisles, 
; shown inthe picture. In small 
nurches, where there are no aisles, 
Eve choir is usually called the chancel 
Latin cancellz, a lattice), because it 
as formerly separated from the nave 
E a high lattice. The round end of 
4e choir, which generally has an 
iched or rounded ceiling, often 
wade of glass to admit light, is called 
se apse or apsis (Latin aészs, an 
ich or dome). The two arms of 
He cross are called the transepts 
ce trans, across, and septum, an 
aclosure), because they cross the 
fain body or nave of the church. 
I e left transept is usually called 
fie north transept and the right one 
he south transept, because the altar 
the church is always supposed to 
> at the end toward the East, or 
Holy Land, where Christ was buried. 
Ihe square between the transepts 
s generally lighted by a lantern or 
rched window, but afterward the 
wer of the church was often built 
pove this. : 
iIn course of time other additions 
ere made: a chapel was some- 
es built beyond the apse, and 
her small chapels along the aisles ; 
+stry rooms for the use of the priests 
nd singers were built outside the 
Baoir, and other buildings were 
Hected for various uses, until the 
ace plain church grew inte a collec- 
on of splendid structures, sometimes 
Ned a cathedral. A cathedral is 
Broperly the church where the bishop 
| a diocese officiates or performs the 
irvices, and is so called from the 
ume of the bishop’s seat or throne, 
ich is called the cathedra (Latin 
“thedra, a chair or seat). 
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The word church is from the An- 
glo-Saxon czrc, which is from the 
Greek urzakon, the Lord’s house, 
from surzos, the Lord. 

CIDER, a drink made from the 
juice of apples. The apples should 
be ripe and mellow, because there is 
then more sugar in them and a bet- 
ter flavor than in green ones. They 
are first ground up into little pieces, 
and the pulp thus made, which is 
called the “ must,” is at once pur 
into a cider press in layers folded in 
straw, which are called cheeses, and 
pressed. The juice runs into a tub, 
and, after being carefully strained, is 
put into barrels, where it is allowed 
to ferment or work (see BEER), after 
which it may be drawn off into other 
casks or put into bottles. These 
must be kept tight, or the cider will 
become sour and turn into VINEGAR, 
The Greeks and the Romans made 
cider. 

The word cider is from the French 
cidre, which is from the Greek 
stkera, strong drink. 

CIGAR, a small bundle of pieces 
of tobacco leaf wrapped up in an 
envelope made of a single piece of 
sound leaf. The piece for the wrap- 
per is cut into a shape nearly like a 
quarter of orange-peel. It is laid 
flat on the table, and the edge of it 
is wet with a little gum water; the 
small pieces of leaf are then laid on 
it and rolled up in it, the gummed 
edge of the wrapper sticking it tight. 
One end is pointed by twisting it 
with the fingers, and the other endis . 
cut off square. 

The best cigars are made in Ha- 
vana from tobacco raised in the 
island of Cuba; but many of those 
called Havanas are made in the 
United States. The cigars named 
«¢ cheroots,” which are cut off square 
at each end, are made in the East 
Indies, chiefly at Manilla in the Phil- 
ippine Islands, whence they are often 
called Manillas. 

A small cigar made of chopped 
up tobacco wrapped ina little piece 
of paper is called a cigarette (Span 
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ish czgarrzto, little cigar). These 
are smoked much by Cuban and 
Spanish ladies. 

Cigar boxes are made of the wood 
of the Spanish CEDAR, which grows 
in the West Indies and Central 
America. 

The word cigar is from the Span- 
ish cZgarro, the name given at first 
to a kind of tobacco raised in Cuba, 
but afterward to any tobacco made 
into a roll for smoking. 

CINNABAR. See MERCURY. 

CINNAMON, the inner bark of the 
young branches of a kind of laurel 
tree growing chiefly in Ceylon, but 
also in China and South America. 
In Ceylon, where the best cinnamon 
is made, the trees are raised from 
seed in plantations. The branches 
are cut when three to five years old 
and as large as a common cane, 
an outer bark scraped off, and the 
inner bark peeled off with a knife. 
The pieces are dried in the sun until 
they curl up into little rolls, when 
they are packed in bundles for mar- 
ket. The best cinnamon is taken 
from the tender shoots of the tree, 
and is almost as thin as paper. Cin- 
namon is used in medicine, cooking, 
perfumery, and confectionery. The 
oil of cinnamon is made from the 
leaves and fruit of the tree. What 
is called Chinese cinnamon is prop- 
erly cassia; it is sometimes almost 
as good as true cinnamon, and is 
often sold for it. 

The word cinnamon is from the 
Latin czznamomum, Greek kinna- 
momon, cinnamon. 

CISTERN, a tank for holding 
water. Cisterns differ from wells in 
that they do not get their water 
from natural sources, such as 
springs, but through channels made 
by the hand of man. In hot coun- 
tries, where the supply of water is 
not regular, or where rain water is 
used, cisterns are necessary for 
storing up water for future use. 
They are also largely used for the 
supply of locomotive boilers at rail- 
road stations. Cistern water used 
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for drinking should always ‘be 
filtered. 

The word cistern is from the Latin 
cisterna, from czsta, a box or chest. 

CITRON, the fruit of an evergreen 
tree of the same family with the 
lemon and the orange, which grows 
in the south of Europe and in the 
East. The fruit is shaped like a 
lemon, but is larger and has a 
rougher skin. The juice is used for 
the same purposes as that of the 


lemon, thought it is not sosour. The 


peel preserved in sugar makes an 
excellent sweetmeat. From the 
outside of the peel and the leaves is 
made oil of citron, used by per- 
fumers. Citric ACID is sometimes 
made from the pulp of the fruit, and 
extracts are made from the seeds 
and from the bark of the roots, and 
used for medicine. 
The word citron is from the Latin 
crtrus, Greek kztron, the citron tree. 
CLAM, the common name of sey- 
eral kinds of shell fish. The hard 
clam, called by the Indians guahaug, 
has a round and thick shell, and the 
soft clam, which is longer than it is 
broad, has a thin shell. Both kinds 
belong in salt water, and are largely 
used for food. They also make 
good bait for fishing; especially soft 
clams, which are salted in barrels 
for the cod and haddock fisheries. 
Soft clams are dug up along the sea- 
shore, where they lie in beds buried 
in soft mud or sandy gravel about a 
foot deep. They make little holes in 
the sand up to the surface, through 
which they reach with their long 
tubes toward the water when the 
tide is high, and take in food. They 
often spirt water up through these 
holes. Hard clams are found in 
soft mud nearer the surface. The 
Indians used to make their wam- 
pum, which passed among them for 
money, out of their shells. 
The clam is an ANIMAL of the 
sub-kingdom of mollusks, and of 
the class of acephalous or headless 
MOLLUSKS. 
The word clam is from the old 
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English clamp, meaning a_ thing 
which clasps together, like the two 
parts of the shell. 

CLAMP, an instrument made to 
screw up, so as to hold work in place, 
much used by cabinet makers, joiners, 


Iron Clamp. 


1) and carriage makers. Clamps used 
|| by cabinet and carriage makers are 
J) made of iron, and have but one screw, 

Nes shown in the first picture. Car- 
} penters’ and joiners’ clamps are usu- 
ally of hard wood, and have two 


Wooden Clamps. 


{screws, as in the second picture. 
/These are called also hand-screws. 
The word clamp is old English, 
Hand means a thing which clasps 
together. 
{| CLAPBOARD, a narrow board 
kicommonly used for covering the sides 
Mof wooden buildings. Clapboards 
pare usually of white pine, and are 
made much thinner on one edge 
Athan on the other, so that when nailed 
on to each other one can lap a little 
over the one next below it. This 
makes the covering of the building 
much tighter than if the boards 


were only set together one above 
the other, and keeps the rain from 
driving in. Clapboards are sawn 
out of solid logs, not by sawing them 
clear through, as in making common 
boards, but by sawing from the out- 
side to the middle or heart of the 
log. They are thus made thicker on 
the outside than on theinside. They 
are afterward smoothed in a planing 
machine. 


CLARET, a name given in Great 


Britain and the United States to all 
the red wines of the Bordelais, or 
country around Bordeaux. But this 
use of the word is unknown in 

rance, those wines being called 
there either Bordeaux wines or by 
the names of the places on which 
they are grown. Common red wine 
is called vz ordinazre in France. 

The word claret is from the French 
clatret, which means clear or clari- 
fied, 

CLARINET or CLARIONET, a 
wind musical instrument, made of 
wood, used in orchestras and bands. 
It is usually of box, ebony, or cocoa, 
and has holes and keys for the fingers 
of the player. The tone is made by a 
thin piece of reed, which vibrates or 
trembles, when the player blows into 
the mouthpiece at the small end of 
the instrument. In fullness of tone, 
the clarinet is the most perfect of 
wind instruments, but as it cannot 
be played in every key in music, 
several of different kinds are used in 
an orchestra. 

The word clarinet is from the 
French clarénette, which comes from 
the Latin clarus, clear, and the in- 
strument is so named from its clear 
tone. 

CLAY, a kind of earth made up of 
alumina (ALUMINUM oxide) and sil- 
ica (see SILICON). But pure clay is 
seldom found, it being generally 
mixed with iron, lime, magnesia, 
and other things. It is of many 
colors, white, yellow, red, brown, 
and blue or slate color, and is usually 
found packed closely in solid beds. 
When mixed with water, clay is easily 
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made into a kind of putty or dough, 
and this is what gives it its great value 
in the arts. Among its most im- 
portant uses are the making of bricks 
and of pottery and porcelain. Com- 
mon clay, used for bricks, drain-tiles, 
and coarse pottery, is a mixture of 
clay and sand, with iron (iron oxide) 
enough in it to make it burn red. 
But some brick clay has so little iron 
m it that it burns yellow, like Mil- 
waukee brick. Clay mixed with 
much LIME is called marl. Potter’s 
clay has usually alittle iron and lime 
in it, and generally burns dark red. 
It is used for coarse earthenware, 
such as flower pots, etc., and is the 
clay used by sculptors for modelling. 
PIPE clay, so called because clay 
pipes are made from it, is a purer 
kind of potter’s clay. Fine stone- 
ware is made of it. Fire clay is used 
for crucibles, stove-linings, and fire- 
bricks, because it is very hard to 
melt. It is usually found under coal 
beds. The finest kind of clay, used 
for making porcelain or china, is 
called kaolin, from Kao-ling, the 
name of a hill in China whence the 
clay for Chinese porcelain is taken. 
It is white or creamy-yellow, and is 
softerand more crumbly than other 
kinds of clay. Good kaolin is found 
in many parts of Europe, and in the 
United States, in Vermont, Dela- 
ware, South Carolina, Georgia, and 
other States. When taken from the 
bed, it looks much like MORTAR. 
It is first mixed with water and run 
through several vats, in which the 
<oarse particles settle, and the milky 
‘iquid is then drawn into a shallow 
vat where the finer parts sink to the 
bottom. When clear the water is 
drawn off, and the kaolin is then 
dried, when it looks like fine white 
flour. 

The word clay is from the Anglo- 
‘Saxon cleg, sticky earth. 

CLOCK, a machine for measuring 
‘time. The ancients had no clocks 
like ours. They measured time at 
first by means of shadows, cast by 
‘the sun on an instrument called a 


sun-dial, The shape of a sun-dial 
can be seen in the first picture. 
which shows one fastened to the 
side of a wall. It is made of two 
parts, the dial-plane, on which the 
figures are, and the style, or little 
slanting rod on a peg in the middle, 
and fastened at the top of the dial- 
plane. The figures mark the hours 
of the day, like the figures on a 
clock-face, but they are arranged 
differently. The time is told by 
the shadow of the style which the 
sun casts on the dial-plane. In the 
picture the shadow lies half way 
betwecn XIJ and I, so the time is 
about half past twelve. Of course, 
the dial would not show the time in 


Fig. 1.—Sun-Dial. 


a cloudy day. There were also 


moon-dials, to tell the time at night. » 


Afterward they used a kind of 
water clock called clepsydra (water 
stealer, from Greek £epzezn, to steal, 
and wdor, water), which was a vase 
filled with water, with a small open- 
ing in the bottom through which the 
water dripped drop by drop into a 
vessel beneath, which was thus said 
to steal the water. The side of the 
vase was divided into spaces by lines, 
and the height of the water in it 
marked the time. Instruments like 
our hour-glasses were also used, in 
which the time was measured by the 
running out of sand, King Alfred 
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(the Great is said to have marked 
\ time by the gradual burning down 
fof candles colored in rings. When 
lase and weight clocks were first 
| made is not known, but they were 
jin use in the eleventh century. The 
| pendulum (Latin pendere, to hang), 
(or little weight which hangs below 
the works of the clock and swings 
backward and forward, was used 
{ first about 1657. 

There are two kinds of clocks— 


Fig. 2. Wheels of a Clock, 


are moved by power from the uncoil- 
ing of a coiled spring, and which 
will be told about in the article 
WATCH, and pendulum clocks, 
| which are moved by the gradual fall- 
ing of a weight, the falling being 


dulum. When a pendulum is set 
swinging it makes each swing back- 
ward and forward in just the same 
time until it stops, no matter whether 
the swing is over a long ora short 
space, Its swing is over 


regulated by the swinging of a pen-| Pp 


a longer into another 


space at first than toward the last 
when it is about to stop, but it goes 
faster, so that the time of the swing 
is always equal. This is called the 
“isochronism’”’ (equal time, from 
Greek zsos, equal, and chrozos, time) 
of the pendulum. 

The movement of a clock may be 
understood by looking at the picture 
(Fig. 2). The works are made up of 
what is called a “train” of wheels, 
in which the wheel that moves the 
one next to it is moved by the one ~ 
that goes before it. In the common 
eight-day clock there are usually 
four cog wheels, or wheels with 
teeth, in the train, marked a, 4, d, 
and f, in the picture. The axle or 
spindle on which a wheel turns is 
called an “ arbor;” when the arbor 
is made with teeth or cogs around 
its edge, as in ¢, @, and g, it is called 
a “pinion.” The cogs around the 
pinions are called “leaves,” and 
those around the large wheels, 
“teeth.” The string of the weight w 
is twined around the arbor of the 
wheel a. Now, the weight pulls so 
heavily downward that it would fall 
until it untwined all the string from 
the arbor if there was not something 
tostopit. This is prevented by mak- 
ing the teeth of the wheel a fit into 
the leaves of the pinion ¢, so that it 
can turn round only just as fast as ¢ 
does. The pinion ¢ being made fast 
to the second wheel 4 turns it, andd 
whose teeth fit into the leaves of the 
pinion e, causes the wheel @ to turn 
the pinion g, which is fastened to! 
the wheel /, called the “ escapement} 
wheel,” and causes it to turn with 
it. 

The “ escapement ” is one of the 
most important parts of a clock, be- 
cause it connects the train of wheels 
with the pendulum and gives it the 
ower which keeps it swinging. If 
it were not for the escapement the 
clock would run down with an even 
motion and would not keep good 
time; but the escapement and the 
pendulum change this even motion 
kind of motion, mm 
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which the train of wheels moves in 
a series of little leaps or jerks. 
These jerks, which may be seen in 
the movement of the minute hand 
and heard in the ticking of the clock, 
are caused by the swing of the pen- 
dulum, and are therefore made in 
equal time, as told before. In the 
third picture (Fig. 3) @ is the es- 
capement wheel, 4 the regulator, 
marked +x in Fig. 2,and ¢ the pen- 
dulum rod. When the pendulum 
swings to the left, the pointed end 
of the regulator d, which is called 
a pallet, slips out from under the 
tooth ¢e of the escapement wheel, 
which is moving from left to right, 
and at the same time the pallet f 


c 


Fig. 3.—Escapement of a Clock, 


catches the tooth 0. The pendulum 
then swings to the right, when the 
pallet # lets go of the tooth o and 
the pallet @ catches another tooth 
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swing of the pendulum, that is, every 
swing backward and forward, which 
takes two seconds of time, it follows 
that the escapement wheel will go 
round once in twice thirty seconds 
or one minute. The teeth of the 
other wheels are so made that the 
wheel 4 (Fig. 2) will go round once 
in an hour, and it is therefore 
used to move the minute hand. The 
hour hand is moved by. other 
wheels connected with a pinion 
on the other side of the pinion c, 
and which turns round once in twelve 
hours. The second picture shows 
the back of the wheels. The pen- 
dulum swings in front of them, and 
the hands and the clock face, on 
which the hours are marked, are in 
front of it. 

Town clocks and church clocks 
are made to move by trains of wheels 
in much the same way, but the 
wheels are very large and strong, 
and the weights and pendulums very 
heavy. It is very hard work to wind 
up a church clock, and it needs a 
strong man todo it. In winding up 
the clock in the tower of Trinity 


Church, Néw York, the crank ory 


handle has to be turned round 850 
times. Many wonderful clocks have 
been made, in some of which the 
machinery moved figures of men 
and animals in a very curious way. 
At Heidelberg, in Germany, was 
formerly a town clock, which, when- 
ever it struck the hour, caused the 
figure of an old man to pull off his 
hat, while a cock crowed and clapped 


next beyond the tooth e, and so on|his wings, and soldiers fought with 


around the whole wheel. Thus, by 
the swinging of the pendulum, the 
escapement wheel, and through it 
all the other wheels which, as shown 
in the second picture, are connected 
with it and are kept going by the 
power of the falling weight, are 
made to turn regularly by little jerks, 
each of which is made in just the 
same time. The escapement wheel 
usually has thirty teeth, and as one 
of these teeth escapes from the pal- 
lets of the regulator at every full 


one another. This clock was de- 
stroyed by the French when they 
burned Heidelberg in 1693. There 
is another curious clock at Lyons, in 
France. When the time comes for 
striking the hour, two horsemen meet 
and beat the time on each other. A 
door then opens and the Virgin . 
Mary comes out with Christ in her 
arms; and while two trumpeters 
blow on their trumpets, the Magi, or 
wise men of the East, march by 
with their followers in procession, 
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and present gifts. But the most 
wonderful clock is that in the Stras- 
burg cathedral, which shows the 
proper motions of the sun and all 
the planets, and marks not only the 
hours and minutes, but the years 
and months, and all the feast days 
and other important days of the year. 
There are also many figures which 
_are moved by its machinery. In the 
upper part of the clock are the statues 
of four old men, who strike the 
_quarter-hours. Death comes out at 
each quarter to strike, but Christ, 
with a spear in his hand, drives him 
back; but when the last quarter 
comes Christ goes inside and Death 
comes out and strikes the hour with 
|a bone in his hand, and then the 
chimes sound. 

The word clock is from the An- 
glo-Saxon clucge, in French cloche, 


}) German g/ocke, meaning a bell. 


CLOTH. If you look closely at a 
piece of plain cotton cloth you will 
see that it is made up of two sets of 
threads, one of which runs length- 
wise, and the other across the cloth. 
Those which run lengthwise, or the 
long threads, are called the “ warp,” 
and the short ones which cross them 
the “ woof” or “ weft.” Every kind 
of cloth has a warp and a weft; but 
they are woven together in many 
different ways. 

To begin to make a piece of cloth 
the weaver first stretches out all the 
warp threads on the Loom side by 
side, arranging them over the yarn 
beam at one end and the cloth beam 
at the other, so that as they unwind 
from the first they are wound up on 
the second. The fineness or coarse- 
ness of the cloth depends on the size 
of the threads and the distance be- 
tween them, and the width of the 
cloth on the number of the threads. 
The kind of cloth depends on the 
way in which the weft threads are 
woven into the warp. In plaincloth, 
like common cotton or linen, the 
weft is passed over the first warp 
thread, under the second, over the 
third, under the fourth. and so on 
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across the piece. In twilled cloth, 
like satin, tweed, cassimere, and 
bombazine, the weft does not pass 
over and under each alternate thread, 
but over two threads and under one, 
over three and under one, or over 
four or five and under one, etc. In 
some kinds of satin even fifteen 
threads are passed over atonce. All 
twilled cloths have a kind of stripe 
running diagonally or corner-wise 
across thena, which is made by this’ 
way of weaving in the weft threads, 
In pile cloths, or those which have a 
nap or surface of threads standing 
up, like VELVET, velveteen, and 
Wilton and velvet CARPETS, other 
threads are woven in with the weft 
so as to make loops over wires. 
These loops are cut and the ends are 
then sheared evenly, leaving the sur- 
face a soft, smooth, beautiful nap. 
Figured cloths, like damask and bro- 
cade, are made by weaving patterns 
in among the warp and the weft, 
either by the same or by other 
threads. 

Figured cloths are made by weav- 
ing with different colored yarns. 
In mixed goods the warp is of one 
color and the weft of another; in 
striped cloths the warp threads are 
of two or more different colors; 
and in checked patterns, both the 
warp and the weft are of two colors, 
one set of stripes crossing another. 

The word cloth is from the Anglo- 
Saxon cloth, German lezd, a gar- 
ment. 

CLOUDS, bodies of watery vapor 
seen high in the air. Dampness in 
the AIR remains invisible—that is, 
unseen—until the air becomes Sat 
urated with it, or so filled with it 
that it cannot hold any more, when 
it falls as DEW or RAIN, or turns to 
roc and.clouds. The amount of 
dampness which the air can hold 
depends upon the heat. When the 
air is warm the watery vapor 1S €X- 
panded, or made thin, and is carried 
off into the higher parts of the air; 
but when it is cool it is condensed, 
or made thick and heavy, and then 
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we can see it. When the air has 
not too much dampness for the 
amount of heat in it, it is clear, and 
we can see the bright blue sky; 
when it has a little too much, it is 
filled with fleecy clouds; and when 
it has altogether too much, the 
clouds become dark and heavy and 
at last fall as rain. 

There are four kinds of clouds, 
called cirrus, cumulus, stratus, and 
nimbus. Cirrus clouds (Latin cz7- 
rus, a lock of hair) are of feathery 
form, like locks or curls of hair, 
spread out all over the sky or ar- 
ranged in narrow stripes. They are 
the lightest and highest of all the 
clouds, being often seen in summer 
far above other clouds. When they 
change much in a few hours they 
denote windy weather. Sailors call 
them mares’ tails or cats’ tails. 
Cumulus clouds (Latin cumulus, a 
heap or pile) are the great piles of 
white-topped clouds seen in summer 
days. As the sun becomes warmer 
the moisture in these clouds becomes 
thinner and lighter and they rise 
higher in the air; but toward night- 
fall they generally grow smaller and 
vanish with the sunset. If they in- 
crease and grow darker in the even- 
ing, rain usually follows. Stratus 
clouds (Latin stratus, spread out) are 
those which are stretched out in 
sheets, layers, or bands. They lie 
much nearer the earth than other 
clouds, and often creep along valleys 
in the shape of mist or fog, going 
away with the coming of day. These 


clouds are seen mostly at night andj 


in winter. Nimbus clouds (Latin 
nimbus, a rain-cloud) are the proper 
rain clouds. They are heavy and 
threatening, black or gray, and with 
ragged edges. Snow and hail, as 
wellas rain, sometimes fall from nim- 
bus clouds, which are seen in their 
most perfect form during thunder 
storms. 

The form and height of clouds 
vary with the amount of dampness 
in the air, the height and course of 
winds, the height of land, the extent 
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of land and sea, the climate, the sea- 
son, etc. From clouds comes the 
rain which gives moisture to plants, 
and water to springs, rivers, and 
lakes. All kinds of clouds may 
sometimes be seen in one day,and 
the various kinds are often mingled 
together. 

The word cloud comes from the 
Anglo-Saxon cl#d, a hill, clouds often 
looking like hills. 

CLOVES, the dried flower buds of 
a kind of myrtle tree, which grew 
first in the Molucca Islands, in the 
Indian Archipelago. The tree, which 
grows four or five times as high as a 
man, is an evergreen and very beau- 
tiful. It has a straight trunk, with 
smooth bark, which branches about 
half way up; the branches grow 
smaller toward the top, so that, when 
covered with leaves, they form a 
pyramid of green. The flower buds 
are picked before they begin to open, 
and dried in the shade. The little 
ball at the end of the clove is the 
flower, folded up. 

Cloves are used as a seasoning in 
cookery. The oil of cloves is largely 
used in making perfumery, and is 
sometimes given by physicians as a 
medicine. If cloves be chewed be- 
fore taking bad-tasting medicines, 
such as castor oil and cod-liver oil, 
the medicines will not taste bad. 

Cloves are now raised in Sumatra, 
Zanzibar, Mauritius, the West In- 
dies and Brazil, but the best are 
brought from the Moluccas, where 
Be tree grows better than anywhere 
else. 

The word cloves comes from the 
Latin word clavus, a nail, and the 
spice is so called because it looks 
like little nails. The Dutch call it 
kruydnagel, nail-spice. 

COAL. There was a time in the © 
early history of the earth when all 


parts of the surface had a very hot | 


climate; even the Arctic regions, 
where now is frost and ice all the 
year round, being much like the 
middle of Africa. There were then 
no changes in heat and cold, but the 
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game heat existed in all parts, and 
the same kinds of plants grew all 
over the globe. These plants were 
of immense size and grew so thickly 


| that they made a dense forest every- 


where. There were then no animals 
on the land, and only a few fishes 
and MOLLUSKS in the sea. Most of 


‘the plants were of the lower kinds, 
such as LICHENS, fungi (see FUN- 
| GUS), MOSSES, SEAWEEDS, FERNS, 
and cone-bearing trees, and there 
-were no flowers and no fruits fit 
for eating. For thousands of years 


these great forests of plants grew up: 


and died, and were followed by other 
| plants, until the swamps and low 


lands became filled up with thick 
closely packed beds of vegetable 


_ matter. 


At this time the crust of the earth 


|| was not very strong, and it might 
_ happen that 
|that some of these great beds of 
vegetable matter 
| der water. 


parts of it would sink so 


were brought un- 
Then the matter would 
partly rot and become packed so 


closely that it would turn into PEAT. 
| In time heat and pressure would 


cause a second change, and the peat 
would turn into a kind of brown coal 
called lignite. A third change 
would turn this brown coal into real 
coal. Thus coal is made up of the 
remains of trees and plants which 
grew on the earth before man or any 


_ Other animal had appeared. Changed 
_by pressure, 


heat, and dampness, 
this mass of vegetable matter has 
become a kind of CARBON, mixed up 
with BITUMEN or the tarry sub- 
stances which are always made by 
the slow decay of such matter. 
Kinds of Coal. Coal is thus made 


up of carbon mixed with bitumen, 


and the kind of coal depends on the 
amount of bitumen in it. It is 
commonly divided into three classes: 
anthracite, hard, or stone coal, some- 
times called glance coal on account 
of its shine, which has the least bitu- 
men in it; bituminous coal, which 
has in it much more bitumen than 


anthracite ; and cannel coal, which |} 
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has in it the most bitumen of all. 
Of these coals, the anthracite is 
harder and closer-grained and has 
less bitumen init than the others be- 
cause it has had more pressure and 
more heat. If it had had still greater 
heat and pressure, it would have 
undergone another change and be- 
come plumbago or BLACK LEAD, 
In 1904 more than 350,000,000 tons 
of coal were mined in the United 
States, of which 75,000,000 tons were 
anthracite. Most of the anthracite 
comes from Pennsylvania. 

Coal Measures. In the article 
ROCKS is told that coal is usually 
found in seams or layers, with rocks 
on top of it. The seams vary from 
one inch io thirty feet in thickness, 
and the rocks between them are 
generally sandstone and a slaty kind 
of rock called shale. Taken alto- 
gether these layers or seams are 
called “coal measures”; and the 
coal measures together with the 
rocks under them, which are always 
limestone and old red sandstone, 
form what is called the “‘ coal forma- 
tion,” or the “ carboniferous system.” 

The layers of the coal measures 
are not always straight and level, 
but are often slanting, or bent up at 
the ends, or hollow like a basin. 
When they bend up so that the coal 
seam comes to the surface of the 
ground, it is called an “ outcrop.” 
Sometimes breaks are found in the 
seams; these are called “ faults” or 
“dykes” and are often a great 
trouble to the miner, who does not 
know which way to dig to find the 
coal again. When an outcrop is 
found, it is easy to mine the coal by 
digging into it a kind of tunnel, 
ealledwsan “.adity Ore: drift,” up 
which it is brought in cars; but 
sometimes very deep pits must be 
dug to reach it. These pits, which 
are called “shafts,” are sometimes 
more than a quarter of a mile deep, 
and pass through many seams. As 
each seam is reached a side passage 
ss cut into it, and from each side of 
this other passages are cut. 
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There are many such passages 
through each seam, all connecting 
with each other, so that the coal 
seam is cut up into a kind of town 
with streets and lanes. As the coal 
is dug away the roof is propped up 
with strong posts and beams. The 
coal is sometimes dug out with picks 
and other tools, sometimes blasted 
with gunpowder, and sometimes cut 
into blocks by coal-cutting machines. 
It is hoisted from the mines through 
the shaft in iron boxes or cages by 
means of a rope or chain passing 
over a wheel at the top, which is 
worked by a steam engine. But in 
some of the largest mines tunnels 
lead from the surface down a grad- 
ual slant into the side of the hill, and 
_ the coal is brought up through them 
in carts, drawn sometimes by mules 
and sometimes by steam. The coal 
is then sorted into different sizes 
by dumping it onto wire screens or 
sieves, when it is ready for shipment. 

Uses of Coal. Coal is one of the 
most valuable of the things got out 
of the earth, not only on account of 
its use as a fuel for warming houses, 
but for the making of steam, the 
smelting and manufacture of metals, 
and other uses in the arts. From it 
we get the Gas which we use for 
lights, paraffine oil, and the many 
other useful products, including the 
beautiful aniline colors, which are 
made from coal tar. 

Coal Fields. Coal is found in most 
parts of the world, but the largest coal 
tields are in China and in the United 
States. Coal was mined in 1905 
in thirty-three States and Territories. 
There are four principal coal fields; 
the Appalachian or eastern, extend- 
ing from New York to Alabama ; the 
Iilinois or central, including western 
Indiana and Kentucky ; the Michi- 
gan or northern ; and the western, 
which lies in Iowa, Missouri, Ne- 
braska, Kansas, Arkansas, Texas, and 
Indian Territory. Coal has been 
mined also in Washington, Oregon, 
and California. Pennsylvania yielded 
more than half of the entire output: 
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Illinois came second, and then, in 
order, West Virginia, Ohio, Indiana 
and Alabama. In Europe, Russia 
has the largest coal fields and Great 
Britain the next largest, but Great 
Britain mines more than half of all 
the coal dug in the old world. 

History. Coal was used in Britain 
by the Romans for smelting iron and 
and perhaps for warming, and some 
think they learned its use from 
the Britons, for it is not known 
that they burned it in any other of 
the countries belonging to them, 
About the end of the thirteenth cen- 
tury it was sent by water to London 
from Newcastle for use by smiths 
and other tradespeople, because wood 
had become scarce; but people 
thought it poisoned the air, and in 
1306 the king ordered its use stopped. 
But those who learned to burn it had 
found out its value and continued to 
use it, and a law was passed making 
its use punishable with death, and it 
is said that a man was actually ex- 
cuted in the reign of Edward I. for 
using it. Even as late as the close 
of the sixteenth century ladies 
thought their complexions would be 
injured by going into a room where 
coal was burning, and some people 
would not eat meat roasted at a 
coal fire. These notions were given 
up in England about the beginning 
of the seventeenth century, but in 
France the prejudice against coal 
continued down to this century. 

The way to burn anthracite coal 
in furnaces was not found out, though 
some had been burned in grates, un- 
til 1812, when Josiah White and Ers- 
kine Hazard, who hada factory for 
making wire at the falls of Schuylkill, 
Pennsylvania, first learned how to 
use it. After spending an entire 
night in a vain attempt to light some 
in a furnace, which had a poor draft, 
the workmen shut the furnace door 
and left the coal to take care of itself, 
One of them, who had left his jacket 
in the mill, went back for it in about 
half an hour and was surprised to 
see the furnace door red hot. The 
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other workmen were called back and 
on opening the furnace the mass of 
coal wasfound in awhite heat. The 
secret of kindling it had been dis- 
covered. In 1814 a few boat loads 
were brought down the Delaware 
River, but it could not be sold, for 
people said the black stones would 
not burn. In 1817 White and 
| Hazard got a lease of coal lands in 
the Lehigh Valley for an ear of corna 
year, so little did people know of its 
value. In 1820 they sent 365 tons 
to market, that being enough to 
supply all those who wanted it. In 
1827 the railroad from the mines 
1} to Mauch Chunk was built, the 
| first coal road in this country, and, 
excepting one or two in England, 
one of the first built anywhere. It 
was a gravity road—that is, the cars 
| ran down by their own weight or 
gravity. They were hauled back by 
mules, who rode down again with 
the coal train in a car made for 
them. After they had ridden once 
they could never be got to walk 
down again. Immense steam en- 
gines long ago took the place of the 
mules in hauling up the coal cars. 
The word coal is from the Anglo- 
Saxon col. It was spelled “cole” 
|} until about 1650. In England coal 
broken up for use is called “ coals.” 
The word anthracite is from the 
Greek anthrax, stone coal. 
COBALT, a METAL, one of the 
ELEMENTS. When pure, cobalt is a 
hard white metal, which does not 
change at common heat, and which 
may easily be hammered when red 
hot. It is never found by itself, but 
generally united with NICKEL, ARSE- 
NIC, and SULPHUR. Cobalt is much 
used in the arts, chiefly to make fine 
colors. Smalt or azure blue is made 
by adding oxide of cobalt to melted 
glass, which, after cooling, is of a 
beautiful blue, and then grinding it 
to powder. Smalt is used for color- 
ing pottery and porcelain, glass, ena- 
mels, tiles, and paper-hangings. 
Green, blue, and yellow paints are 
also made from cobalt. The word 
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cobalt is from the German obalt, 
from sobold, Greek kobalos, an elf or 
sprite, because miners looking for 
copper and silver used to think that 
the ores of cobalt, which they did 
not then know about, were put in 
their way by elves and sprites to de- 
ceive them. 

COCA, the dried leaf of a shrub 
that grows wild in the mountainous 
parts of Peru and Bolivia. The 
leaves, which resemble tea in size, 
shape, and smell, are mixed with 
quicklime and chewed by the natives 
to give them strength for long 
journeys, even enabling them to go 
without food. It is said that the 
Peruvian Indian, with a small sup- 
ply of it in his pouch, will travel 
day after day without fatigue. If 
used too freely it intoxicates like 
opium, and the appetite for it grows 
until death releases the victim. 

Cocaine, which is made from its 
leaves, is a bitter, white, crystalline, 
substance, used by surgeons for pro- 
ducing insensibility to pain. When 
applied to the part to be operated 
upon it numbs it, so that the patient 
feels no pain. It is much used in 
operations on the eye. 

The word coca is Spanish, and is 
made from the Indian name of the 
plant. 

COCHINEAL, a dye stuff made 
from the dried bodies of insects. 
The cochineal insect is very small, 
there being about seventy thousand 
of them ina single pound of dried 
cochineal. The male is deep red and 
has light brown wings; the female 
has no wings and is deep brown. In 
the picture the insect with wings 1s 
the male; the two without wings 
show the female, the smaller one 
being the natural size, and the larger 
one the magnified. The insects feed 
on CACTUS plants, particularly on 
one called in Mexico nopal, which 
is something like the prickly pear. 
There are large plantations of nopal 
in Mexico, where the cochineal bugs 
are tended with the greatest care. 
Each female produces more than a 
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thousand eggs, and the young in- 
sects spread, as soon as they are 
hatched, all over the leaves of the 
plants, where they feed and swell up 
so that they look like little knobs. 
They are now gathered by being 
scraped off with a knife or brush, 
killed by boiling water or heat, and 
dried. There are but few males, 
and only the females are good for 
dyeing. When dried the insects 
look like little shrivelled grains. 
Beautiful scarlet and crimson dyes 
are made from cochineal, and also 
the artist’s colors called carmine and 
lake. It is used chiefly for dyeing 
silks and artificial flowers, and for 
making red INK and rouge. Since 
the discovery of aniline dyes, made 
from coal tar, cochineal has not 
been used as much as it once was 


Cochineal Insects. 


Male and Wingless Female—Natural Size 
and Enlarged. 


and the cultivation of the insects is 
gradually dying out. 

The cochineal insect belongs to 
the order hemzftera, or half-winged 
INSECTS. 

_ The word cochineal is from the 
Spanish cochznzlla, from the Latin 
coccum, a berry, the insect being 
once thought to be the seed of a 


plant. 
COCKROACH. There are sev- 
eral kinds of cockroaches; those 


which have always lived in the 
United States are found in the woods 
usually under stones, rotten logs, and 
fallen leaves, and seldom go into 
houses; those which run around 
houses were brought from Asia in 


ships’ cargoes. Cockroaches will eat 
both animal and vegetable food, and 
destroy even leather and clothing. 
They come out of their holes in the 


Croton Bug. 
Female. 


Male. 


night in search of food, sometimes 
in swarms, and often spoil by their 
bad smell what they do not eat; 
but they are also very useful, for they 
eat many bedbugs, of which they are 
very fond. They may be driven away 
by BORAX, which they do not like, 
or may be poisoned by a mixture of 
red lead with Indian meal and mo- 
lasses. A small kind of cockroach, 
abundant in houses in New York 
and Boston, are called Croton bugs. 
They are shown in the picture, the 
smaller one on the left being the 
male and the other the female. 

The cockroach belongs to the ore 
der orthoptera, or straight-winged 
insects, 

The word cockroach is ffom the 
Portuguese cacaroucha, a beetle. 

COCOANUT, the fruit of the co- 
coanut palm tree. The tree, which 
is found chiefly in the islands of the 
Pacific and Indian oceans, grows 
about two feet thick and sometimes 
a hundred feet high, or twice as 
high as a four-story house. It has 
no branches, but at the top is a 
crown of fifteen or twenty feather-like 
leaves, each twelve to twenty feet 
long, under which the nuts hang in 
bunches. A tree in full bearing will 
ripen eighty to a hundred cocoanuts 
every year. Each nut is enclosed 


in a thick soft husk. The shell of 
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the nut is very hard when ripe. 
qe nen it is green it is lined with 
ja soft ALBUMEN like jelly, within 
\which are from one to two pints of 
la clear liquid. When the nut ripens 
\the albumen becomes hard and the 
liquid very sweet and sickish to the 
jtaste. 

The cocoanut is one of the most 
jvaluable trees in the world, nearly 
every part of it being useful to man. 
The young roots are chewed by the 
ainatives, and also woven into baskets. 
The trunk of the tree furnishes 
steanoes, posts and rafters for houses, 
and fences; the young green shoots, 
hich have a soft pith, are made into 


Cocoanut Tree. 


jwater pipes, and the old wood, which 
becomes very hard and takes a 
beautiful polish, and which is called 
jporcupine wood, is used in cabinet 
F ork. The young leaves are cooked 
and eaten like cabbage; the old 
‘ 
| 


leaves are made into cloth, hats and 
bonnets, baskets, lanterns, fans, 
bedding, thatch for houses, fish nets, 
writing paper, and many other 
things; and the ribs of the leaves 
make paddles for boats, spears and 
jjarrows, brooms, combs, and torches. 
When burned, the leaves and wood 
| furnish potash for soap. From the 
flowers is made a drink called 
|'toddy,” which when fermented 
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(see BEER) is called “palm wine.” 
Good vinegar also is made from it by 
more fermentation, and a fair sugar 
called “ jaggery ” is made by boiung 
down the fresh toddy. Jaggery 
mixed with lime makes a strong 
cement, , 

The husk of the nut furnishes the 
fibre called “coir,” an excellent 
material for cordage, matting, mat- 
tresses, brushes, and brooms. Small 
cord made of this fibre is called 
“ sinnet,” and is used by the natives 
to tie pieces of wood together where 
we would use nails. The hard shell 
of the nuts takes a beautiful polish, 
and is made into ladles, cups, etc. ; 
when burnt it makes lampback, and 
its charcoal is used for cleaning the 
teeth. 

When the nuts are green the pulp 
is good for eating and the liquid 
makes a refreshing drink; the pulp 
is also eaten after it becomes hard, 
and is much used in cookery and in 
making confectionery. The old nuts 
produce cocoanut oil, used for cook- 
ing, for annointing the body, and for 
burning in lamps. It is sent to 
foreign countries, where it is made 
into stearine candles, toilet soap, ma- 
rine soap (a kind of soap which will 
make a lather with salt water), and 
various ointments and hair dressings. 

More than 40,000,000 pounds of 
cocoanut oil are brought yearly 
to the United States, and nearly 
50,000,000 cocoanuts. Besides these, 
great quantities of “ copra,” the 
dried meat of the cocoanut, are im- 
ported. Copra constitutes one of 
the largest exports of the Philippine 
Islands, amounting yearly to nearly 
$4,000,000, It is, too, the chief article 
of export from Tutuila, our island 
in the Samoan group, more than 500 
tons being shipped from there yearly. 
Some are sent also from Porto Rico, 
where more than 5500 acres are 
planted with cocoanut trees. 

The word cocoanut is made up of 
the Portuguese ¢0co, Greek oukz, 
the cocoa tree, and the English nut 
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several kinds, the principal Amer- 
ican ones being the American cod, 
found on the coast from the Hudson 
to the St. Lawrence river, the Bank 
cod, from the coast of Maine to Lab- 
rador, and the tom cod, from New 
York to New Brunswick. The first 
two kinds sometimes weigh ninety 
to a hundred pounds each, or as 
much as a boy twelve years old. 
The kind shown in the picture is 
the Bank cod, which is the most 
common. 

The principal cod fishery is on 
the Grand Bank of Newfoundland, 
where English, French, and Amer- 
ican fishing vessels go every year ; 
but there are also very important 
fisheries off the coasts of Norway, 
Iceland, Holland, Scotland, and the 
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Pacific coast of the United States. 
The Grand Bank of Newfoundland 
is the flat top of a kind of mountain 
which rises up out of the deep sea 
so as to make a vast rocky shoal, 
where the water is much shallower 
than in other places, and here the 
codfish find the best feeding and 
breeding places. There are also 
other banks along the coast, some 
west and some east of the Grand 
Bank, which the fish seem to like 
equally well. Cod are caught on 
these banks all the year round. 
Many are taken in nets, but the 
vessels from the United States fish 
mostly with “trawls” and “hand 
lines.” The trawl is a long line 
anchored at each end, with several 
hundred fish hooks fastened to it a 
little way apart, and so marked with 


Cod, 


buoys that it can easily be found 
and hauled up. The hooks are 
baited with pieces of herring, mack- 
- erel, or squid, a kind of MOLLUSK, 
but codfish are so greedy that they 
will bite at almost anything. A fish 
is often found on every one of the 
hooks when a trawl line is taken up. 
Those who fish with hand lines, or 
single lines with two or three hooks 
on each, use salted clams for bait at 
first, but afterward catch squid and 
use them. While fishing, the ves- 
sel lies at anchor on the bank, and 
the fishermen go off from her in 
“dories,” a kind of flat-bottomed 
boat. When the dories are filled 
they go back to the vessel, and the 
fish are dressed and salted away in 
the hold. The dressing is done 
very fast. A man called 


the | 


“throater” cuts the fish’s throat 
and rips it open, and passes it to 
the ‘header,’ who cuts off the 
head and takes out the entrails; the 
“splitter” then splits it wide open 
and takes out a part of the back- 
bone, and the “salter” piles the 
fish up and salts it. When the ves- 
sel arrives home the fish are taken 
out of the hold, washed, and dried 
on platforms or under sheds on the 
shore. The sun and the wind soon 
dry them, and give them the white, 
bleached look which salt codfish 
usually have. Great numbers of cod 
are also cured on the shore at New- 
foundland, mostly by British and 
Canadian fisherman. They are 
dried in long sheds, or hung up on 
frames, as shown in the picture, 

In cleaning codfish, the livers and 
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times made from the sounds. In 
some places fish guano or manure 
is made from the heads and entrails 
of the fish, but they are usually 
thrown overboard. 

The Norwegian fisheries, especi- 
ally those at the Loffoden Isles, are 
carried on chiefly for the making of 
cod-liver oil. As soon as the fish is 
hoisted into the boat, its head is cut 
off and its liver and roe taken out, 
the last being used as bait for sar- - 
dines. A special boat, fitted as a 
manufactory, follows the fishing 
boats, and collects the livers, which 
are immediately put into basins 


the sounds and tongues are saved. 
f The livers are put into oak tanks 
and pressed to get out the oil, which 
lis much used as a medicine for con- 
4 sumption, scrofula, and other dis- 
The first oil pressed out, 
‘which is the kind used in medicine, 
iis clear and light-colored; but the 
livers soon begin to putrefy or spoil, 
Hand the second run of oil is pale 
| brown ; finally the livers are boiled 
in water, and a dark brown oil is got 
i! fromthem. The tongues of the fish 
F and the sounds, or air-bladders, are 
salted in barrels. They are esteemed 
ka delicacy; and ISINGLASS is some- 


Drying Codfish at Newfoundland. 
or a little lower than a man, so that 


heated by steam to extract the oil. 


The oil is afterward refined and 
purified before being sent to market. 
The body of the fish is dried on the 
rocks to make “klipfish,”” which is 
sold to Spain and the West Indies, 
and the head, entrails, and other 
| waste parts are made into fish 
ano, 

COFFEE. The coffee berry is the 
seed of a tree which grows wild 
in Abyssinia, Guinea, and some other 
parts of Africa. This tree is some- 
times four or five times as high as a 
man, but it is usually kept down by 
cutting to a height of about five feet. 


the berries can be easily picked. 
The plant is raised from the seed in 
nurseries, and when one year old is 


set out in the plantations. It begins 
to bear when three years old, and 
will yield for more than twenty years. 
The leaves are evergreen and never 
change, and the tree blossoms an 
bears. fruit almost all the time, 
flowers and ripe fruit being seen on 
the tree at the same time; but the 
seeds are gathered usually only twice 
or three times a year. 

The fruit looks like a cherry, and 
is red when ripe, but finally turns 
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dark purple. It is sweet and good 
to eat. Each one contains two 
seeds, or coffee beans, which lie 
with their flat sides to each other 


and are held together by a tough: 


skin which covers them. When ripe 
the fruit is gathered and dried, and 
the outer part is easily removed by 
hand or by being rolled under 
wooden rollers. The seeds are then 
dried again, the tough skin around 


them is broken by other rollers, and 


after the chaff and light husks have 
been cleaned from them the coffee 
‘beans are ready for market. 


Coffee Plant and Berries. 


Coffee is ‘said to have been used 
in Persia about a thousand years 
ago, but it has been known in 
Europe only about three hundred 
years. The first coffee house in Lon- 
don was opened in 1652, or thirty 
years after the Pilgrims came to 
New England. Coffee was first 
brought to America about a hun- 
dred and fifty years ago (1720 to 
1725) by Captain de Clieu of the 
French navy. He thought that it 
would grow in America as well as 
in the East Indies, where the Dutch 
were then raising it, so when he was 
about to sail for Martinique, in the 
West Indies, he got three coffee 
plants from the Jardzn des Plantes 
(Garden of Plants) in Paris. The 
voyage was long and stormy, and 
the supply of water nearly gave out. 
Captain de Clieu, who, like all others 


on the ship, had but a very little|}about a foot long, an inch or two. 
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his coffee plants, and, though two. 


died, one arrived safe at Martinique. 
It was at once planted and great care 
taken of it, and from it have come 
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all the coffee plants growing in , 


America. 

The principal countries 
coffee is raised are Brazil, Java, 
Sumatra, India, Ceylon, Arabia, 
Abyssinia, Central America, the 
West Indies, Venezuela, the United 
States of Colombia, and Peru. The 
best and most fragrant coffee is 
Mocha, which is raised in the south- 


lwest part of Arabia: but most of 


the coffee sold under the name of 
Mocha comes from India, Africa, 
and Brazil. Java coffee, considered 
the next best, comes from the islands 
of Java and Sumatra and other parts 
of the East Indies. Much Brazilian 
coffee is soldas Java. Indeed, more 
than half the coffee used in the world 
is raised in Brazil. Maracaibo cof- 
fee comes from Venezuelaand coun- 
tries near there. Liberian coffee is 


where | 


the berry of a tree of stronger growth — 


than common coffee, that grows wild 
in Liberia, Angola, and other parts of 
western Africa. The berries are 
larger than other kinds. 

The word coffee is from the Turk- 
ish kehveh, and the plant is sup- 
posed to have got its name from 
Kaffa, a part. of Abyssinia, where it 
grows wild. 

COIN, a piece of metal stamped 
with a DIE and used as money. 
Coins are always made by the gov- 
ernments of the countries where they 
are issued, in order that the quality, 
weight, and size of each kind may be 
exactly alike. Their manufacture 
requires the greatest care and skill, 
and very fine and costly machinery, 
Almost all coins are made of an ALe 
LOY or mixture of metals. In the 
United States gold and silver are 
alloyed with copper, because when 
pure they are too soft to wear well. 
The metals are first melted together 
and run into ingots, or smail bars 


each day te drink, divided his with} wide, and a half inch thick, These 
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ingots are then rolled out into rib- 
bons of the right thickness for the 
coin to be made, by passing them 
several times between heavy steel 
rollers, driven by a steam engine. 


_ The ribbons are next drawn through 
-a steel gauge to straighten them, 
and to make them of exactly the 


same thickness, when they are ready 
for the cutting press. In_ this 
machine a punch, which works up 
and down into a round hole in a 
steel plate, cuts the ribbons up into 
round pieces called blanks or plan- 
chets, of the proper size for mak- 
ing the coins. The planchets are 
now passed through the milling 


| machine, by which the edge of each 


one is crowded up into a rim or 
border. This is a little higher than 
the figures on the face of the coin, 
and protects them from being rubbed 
as much as they would be if it were 
perfectly flat. 

The planchets are now cleaned by 
putting them into weak hot sul- 
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milling on the edge of the coin, which 
is intended to prevent the clipping 
or filing down of the edges, because 
such filing would show on the mill- 
ing. In old times, when coins were 
made with smooth edges, this was 
much done by dishonest persons, 
who got a good deal of gold and 
silver by clipping a large number of 
coins. 

As soon as the coin is stamped. 
the action of the machine raises the 
upper die, and the feeders, coming’ 
up with a second planchet, push the 
finished piece out. The coins are 
carefully ticked over to see that all 
are perfect, and they are then weighed 
and sorted. New coins are some- 
times a trifle over weight and some- 
times a little under weight. It is 
necessary therefore to sort them into 
three classes—heavy, light, and good. 
This is done mechanically and with 
unerring precision by wonderful little 
machines which seem endowed with 
almost human intelligence. Single 


phuric acid, washing them in water, | piles of shining new coins are put 


and drying them in sawdust, and are 
then ready for stamping or coining. 
The coining press is a very powerful 
machine, worked by a steam engine, 


which stamps out a coin witha single 


blow, by forcing the upper DIE down | 


on to the lower or counter die. The 
counter die is fastened firmly on a 
strong bed plate, and a kind of ring, 
called the collar, is put overit. The 
collar, which comes up just far 
enough above the face of the counter 
die to hold the coin when the upper 
die is pressed down, has its inner side 
notched all round. The planchets 
are put by hand into a kind of hop- 
per or tube in front of the machine, 
from which they are taken by little 
finger-like pieces of steel called feed- 
ers, and carried one by one into the 
collar. As each piece comes in, the 
upper die is forced down on it and 
crowds it on to the counter die, 
stamping it at once on both sides 
and forcing its edges into the notches 
around the collar. These notches 
make what is commonly called the 


‘into these machines, many of which 
‘are in use, and the mechanism takes 
‘up each coin, puts it into the scale 
‘and weighs it at the rate of twenty- 
‘five a minute. If the coin is too 
heavy the machine shoots it into its 
proper receptacle, if too light into 
another, and if of correct weight into 
a third box. It never makes a mis- 
take. The good coins are then 
counted and put into bags. 

The coins of the United States 
are made at the Mint in Philadel- 
phia. and at the branch mints in New 
Orleans, San Francisco, Carson City, 
and Denver. ‘Those coined in Phila- 
delphia have no mint mark on them, ' 
but those coined in New Orleans have 
an O on the reverse below the eagle, 
those coined at San Francisco an S; 
those coined at Carson City, Cac; 
and those coined at Denver a Ds 

The word coin is from the French 
coin, which is from the Latin cumeus, 
a wedge or die. It is probable that 


‘the first stamping was done witha 
wedge. 
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COKE. There are two kinds of 
coke—gas coke, which is told about 
in the article GAS, and coke which 
is made in heaps or ovens. Coke 
is charred bituminous coal, just as 
CHARCOAL is charred wood; and it 
consists only of CARBON mixed with 
some earthy matters. When it is 
charred in heaps the coal is piled up 
in a stack, which is sometimes round 
and sometimes oblong, with open- 
ings left for the air. Fire is then set 
to it, and it is allowed to burn until 
smoke no longer rises from it. The 
air holes are then stopped by cover- 
ing the heap with coal duSt, and the 
coke is left to cool. During the burn- 
ing, smoke, watery vapor, coal gas, 
and coal tar are given off, and the 
remainder is coke. A better way to 
make coke is to char the coal in great 
ovens built of firebrick for the pur- 
pose. The coal is put in at the top, 
and a little air let in at openings in 
the front. As soon as the smoky 
vapor ceases to pass off, the oven is 
closed tight and allowed to cool for 
aday. The coke is then raked out, 
and if still afire the fire is put out 
with water. 

Coke is lighter than coal, and por- 
ous, or full of little holes. When 
used as a fuel it makes a great and 
steady heat without smoke, and 
leaves but little ashes. It is largely 
used in Europe, where anthracite 
coal is lacking, in furnaces for smelt- 
ing metals and in furnaces where 
smoke is not wanted. In England 
it is burned in locomotives on most 
of the railways. 

The word coke is from the local 
‘English cokes or coaks, cinders. 

COLLECE (Latin collegzum, per- 
sons united by the same calling, from 
con, together, and /ego, I choose), an 
assemblage or society of persons pos- 
sessing certain powers and. rights, 
and engaged in some common em- 
ployment or pursuit ; hence, a num- 
ber of persons engaged in literary 
pursuits, and the building in which 
they meet or reside; a university. 
In old Rome the society of augurs 


was called a collegium or college, 
and in London the body of officials 
entitled to grant coats of arms is 
called the Herald’s College. In 
Great Britain and in America too as- 
sociations of physicians and surgeons 
are called colleges. Among English 


i 
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| 


| 
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speaking peoples the most familiar — 


application of the termis to a society 
of persons engaged in literary and 
scientific pursuits, including both the 
teachers and the taught, or professors 
and students. 


In the beginnings of the English — 


universities the students had no com- 
mon bond of union, but lodged 
wherever they could: find quarters. 
Boarding houses or hostels were then 
provided, chiefly by religious orders 
for their own members, in which 
students lived subject to certain 
rules; and finally these hostels were 
endowed by charitable persons so 
that poor scholars might have free 
lodgings. Thus, at Oxford and Cam- 
bridge the hostels grew into what 
are now called colleges, each with 
revenues of its own, and each having 
fellows, students, and tutors, living 
together in particular buildings under 
a head variously called master, prin- 
cipal, warden, rector, etc. 

Colleges like those of Oxford and 


Cambridge, combined to form a uni- ~ 


versity, are not found in other coun- 
tries. In America, though the earlier 
colleges, as Harvard, Yale, -¥rince- 
ton, and Columbia, derived their 
primary organization from the Eng- 
lish universities, especially Cam- 
bridge, their methods were soon 
modified to adapt them to the-wants 
of the people. As contrasted with 
foreign schools, American colleges 
are composite institutions, partly for 
secondary and partly for higher edu- 
cation, 

Of the 500 colleges and universities 
in the United States 223 are under 


control of some Protestant denomina- _ 


tion, 60 are Roman Catholic, 147 are 
non-sectarian, and 70 are Govern- 
ment and State institutions. See 
article on Coilege Colors, 


> 
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COLLEGE COLORS. Almost 
every university, college, and other 
larger institution of learning in the 
United States is distinguished by 
some color or colors, displayed on 
gala occasions in the form of flags, 
in hoods on academic gowns, and in 
other ways. The academic hood is 
an ornamental fold at the back of 
an academic gown or ecclesiastical 
vestment. Its material is the same 
as that of the gown, of black cloth, 
silk, or satin, but it is bordered with 
a distinctive color indicating the 
Faculty to which the degree pertains, 
and is lined with the proper color or 
colors of the College or University 
conferring the degree. The colors 
distinctive of the several Faculties of 
a University are: 


Arts and Letters, . . . . White 
(heology,. . .i'- .. « « Scarlet 
enh Aves «Purple 
Medias 6 Be oetteles. amen mGricen 
Philosophy, . . . . ~ Dark Blue 
iene. fe Wl < os co, « Xellow 
Sime Nis Gog. Cpe co) aa leisonan 
Bee eae les ee ney es FINK 


The hoods of Bachelors, of Masters, 
and of Doctors are similar in general 
form and color, but the Bachelor’s 
hood is only three fourths the length 
of the Master’s, which does not ex- 
ceed four feet. The Doctor’s hood 
is like that of the Master, but has 
panels at the sides. All degrees 
wear the black mortar-board cap, 
but the Doctor only may wear one 
of velvet with a tassel of gold thread. 

The colors of the principal institu- 
tions of learning in the United States 
are shown in the following table: 


Institution. State. | Colors. 

Adelphi College.......|N. Y..| Brown and Gold 
Agric. and Mechan. 

College......+.5++0++ Ky....|Blue and White 
Alabama Polytechnic 

Mie tis cael sjoisieie »e/0. eco Ala...|Orange and Blue 
Alabama, Univ. of.....- Aja...|Crimson & White 
Albion College....-+.-+ Mich .| Pink and Green 


..|Blue & Old Gold 
..|Purple and Old 
Gold 

..|Cream & Maroon 
..|Purple & White 
.|Cardinal 


Allegheny College 
Alfred Univ.....- 


sence 


Alma College.....++«++ 
Amherst College....--- 
Arkansas, Univ. of....- 


Armour Inst. Techno- 


Augustana College..... 


Baker University...... 
Baldwin Univ.....-++++ 


Barnard College........ N.Y 
Bates College.........- Me 
Beloit College........+. Wis 
Bethany College....... Kan 
Boston Univ...... ...-|Mass 
Bowdoin College......- Me 
Brigham Young Col....|Utah 
1S>Kohnin sul Ohevyeoemaancgciodce R. I 
Bryn Mawr Col....... Pa. 
Buchtel Coli ve. cnes <s ‘oe 
Bucknell Univ.......--|Pa 
Butler College......... Ind. 
California, Univ. of... |Cal 
California, Univ. of 
Somthiamelaseesiorals eran ‘Cals 
Carleton College....--- Minn 
Case School  Apl. 
Science.....eeseeeees 1D) seta 
Catholic Univ. of Am..|D. C. 
Central Univ....- coeee | KY 
Chicago, Univ. of...... NEG 
Cincinnati, Univ. of....]O..-. 
Claflin: Univ... an Fests Sac. 
‘Clemson Agric. College.|S. C. 
Colby Univ....-+++e.++ Me.. 
Colgate Univ.......++- ING 
Colorado College...... Col.. 
Colorado, Univ. of....- Colr 
Columbia Univ......-. N. Y. 
Columbian Univ......- Dae 
Cornell College......-- Iowa 
Cornell Univ...+...-+ alle Y 


Cotner Univ.....+ “5 
Cumberland Univ....-- 


Dakota Univ....-+++-: Sy 1b) 
Dartmouth College ....|N. H 
Denison Univ...-..+++- Ovres 
Denver, Univ. of....-- Col. 
De Pauw Univ.......--|Ind.. 
Dickinson College. ..--|Pa.. 
Drake Univ.......-++0+ Iowa 
Drury College...-.-+++ Mo. 
Elmira College..... eal Ness 
Fisk Univ....- Osan Oo . |Tenn 
Fort North Univ...-.--+ Tex 
Franklin College..----- Ind. 


Franklin and Marshall 


College..ssseeeeeress Pate 
Geneva College...+-+-- Baas 
Georgetown Univ....-- Dp. € 
Georgia, Univ. Ober Gann 
Girard College.-+++++++ Pa. 

Srant Univ...+-+-- +++ Tenn 
Grove City College..--|Pa., 
Hamilton College..-.-- Nes Y) 
Hampton Inst...++-+++ Va. 
Hanover College...---- Ind. 

| Harvard Univ. «--.-++- Mass.. 


..|Carnelian 
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-|Vellow & Black 
.-.|Gray & Crimson 
.|Blue and Yellow 


...|Burnt Orange 
-|Old 


Gold and 
Seal Brown 


..|Pale Blue and 


..| Yellow & Blue 
..(Scarlet & White 
..| White 
..|Crimson 
-|Brown & Whit 
../Yellow & White 
...|Old Gold & Blue 
...|Orange & Blue 
.|Blue and White 


.|Blue and Gold 


-|Gold 
.{Corn Color 


.|Brown & White 
.|White and Gold 
.|Crimson and 


Cardinal 


.| Maroon 

.|Black & Scarlet 
.|Orange& Maroon 
.| Purple & Orange 
.|Pearl Gray 
..|Maroon 

.|Black and Gold 
.|Silver and Gold 


Pale Blue and 
White 


. Orange & Blue 
./Royal Purple 


and 
White 


..|Blue and White 
..| Maroon. 


.|Blue and White 
.|Green 


Cardinal 


..|Red and Gold 
.|Old Gold 
../Red and White 
..|Blue and White 
.|Scarlet- & Gray 


..|Purple & Gold 


..|Blue and Yellow 
<,..|Blue and Gold 
.|Blue & Old Gold 


.|Blue and White 


.|Yellow & White 
..|Blueand Gray 
.|Red and Black 
...|Steel and Garnet 
.|Old Gold & Blue 


.|Crimson 


..|Blue and Buff 
.../Blue and White 
.|Blue and Scarlet 


Crimson 
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Haverford College..... 
Heidelberg Univ....... 


Hillsdale College 


Hiram College 


Hobart College ....... 
Holy Cross College.... 
Howard Univ.......... 


Idaho, Univ. of 
Illinois College....... 


Illinois, Univ. of......- 
Illinois Wesleyan Univ. 


Indiana Univ 
Iowa College 
Iowa State College..... 
Iowa, State Univ. o 
Iowa, Upper, Univ.... 
Iowa Wesleyan Univ.. 


Jacob Tome Inst 
John B. Stetson Univ.. 
Johns Hopkins Univ... 


Kansas, Univ. of....... 
Kansas Wesleyan Univ. 


Kentucky Univ 
Kenyon peat 
Knox College.. 


Lafayette College 


Lake Forest Univ.. 
Lawrence Univ.....+-- 


Lebanon Valley Col.... 
Lehigh Univ........... 
Leland Univ 

Leland Stanford, jr, 
Maine, Univ. of........ 
Manhattan Colees: 
Marietta College.. 
Maryville College 
Mass. Agric. Col 
Mass. Inst. of Tech.... 
McKendree Celloges 
Mercer Univ.. : 
Michigan Agric. Gals 
Michigan, Univ. of. 
Middlebury College 
Minnesota, Univ. of.... 
Mississippi Agric. Col.. 
Missouri, Univ. of..... 


Montana, Univ. of 


Mount Holyoke Col.... 
Mount Union College.. 
Muhlenberg College.... 


Nebraska, Univ. of.... 
Nebraska 
Univ 


New York City Col.. 
New York Univ.. 


Wesleyan 


North Carolina, Univ. of 
North Dakota, Univ. of 


Northwestern Univ. eter 


Notre Dame, Univ. of.. 


Pasi 
OR. 


Mich.. 
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Scarlet & Black 

Red, Orange, & 
Yellow 

Ultra-marine 


Blue 
.|Sky Blue and 
Cherry Red 
..|Purple & Orange 
..|Purple & White 


>..|Blue and White 


.|Yellow & White 


i Dark Blue and 


White 
-|Orange and Blue 
-|Olive Green and 
White 
.|Crimson &Cream 
..|Scarlet & Black 
..|Cardinal & Gold 
..|Old Gold 
..|Peacock Blue 

..| White & Purple 


. |Blue and White 


os Green and White 
-| Black &Old Gold 


...|Crimson & Blue 
«|Purple and Old 


Gold 
-|Crimson 
.|Mauve 


a Purple and Old 
Gold 


-|Maroon & White 


4 -|Red and Black 
.-|White and Yale 


Blue 

.|Blue and White 
- |Brown & White 
-|Blue 


Cal...|Cardinal 
Me.../Light Blue 
.|N. Y..]Green & White 
+++-{Blue and White 
Tenn.|Orange & Garnet 
Mass. | Maroon & White 
Mass. |Cardital & Gray 
-|IlL...)Royal Purple 
-|Ga....|Orange & Black 
.|Mich..|Green 
.|Mich..| Yellow & Blue 
Vt. -. |Blue & White 
Minn .|Gold & Maroon 
Miss .| Maroon & White 
Mo...|/Black and Old 
Gold 
Mon..|Copper, Gold, 
and Silver 
Mass..| Pale Blue 
O....|Royal Purple 
Pa ...|Cardinal & Gray 
Neb...|Scarlet & Cream 
Neb...| Yellow & Brown 


..|Blue 

.| Lavender 

.| Violet 

..|White & Blue 
.|Pink and Green 
.|Purple and Old 
Gold 

-|Gold and Blue 


Oberlin College........ 
Ohio State Univ.......- 
Ohio Univ.....22..0.5-< 
Ohio Wesleyan Univ.. 
Oregon Agric. College.. 
Oregon, Univ. of 
Otterbein Univ 


Pennsylvania, Univ. of. 
Pennsylvania, Western 
Wnivsrofiioste sctelsvele «i 
Polytechnic Inst...... 
Pratt Institute...... Sear 
Princeton Univ. 
Purdue Univ...... 


Radcliffe College...... 
Rensselaer Pol. Inst.... 
Richmond College.. 


Rochester, Univ. of.... 


Rutgers College.......- 


Simpson College....... 
Smith College 


South, Univ. of the.... 
Stevens Inst. of Tech.. 


\ 
. Francis Xavier Col. 


U.S. Naval Acad...... 
Utah, Univ, of<:.... ses 
Vanderbilt Univ..... 
Vassar College......... 
Vermont, Univ. of...... 
Virginia Pol. Inst...... 
Virginia, Univ. of...... 
Washington and Jeffer- 
son College 
Washington 


and Lee 
Washington Univ...... 
Washington, Univ. of.. 
Wellesley College... 
Wells College... 
Wesleyan Univ... 
Western Reserve Univ. 
West Virginia Univ.... 
Willamette Univ 


Williams College. olsteree 
Wisconsin, Univ. of.. 
Wooster, Univ. Offi eras 


| Yale University.,...... 


Peabody Teachers’ Col.|* 


South Dakota, Univ. of.|S 


Conn. 


Crimson & Gold 


. |Scarlet and Gray 
. |Olive Green and 


White 


.. |Red and Black 
-|Orange 

-|Lemon Yellow 

. [Cardinal & Tan 


-|Blue and Garnet 
Penn. 


Red and Blue 
Old Gold and 
Navy Blue 


..|Blue and Gray 

..|Cadmium Yellow 
..|Orange & Black 
-[Old Gold and 


Black 


.|Red and White 
Y.|Cherry & White 
..|Crimson & Blue 
. |Dandelion 


Yellow 


.|Scarlet 


a..|Red & Old Gold 
.| White 

-|Pink and Green 
.|Purple and Geld 
../Silver Gray and 


Cardinal 


St N. Y.|Maroon & Blue 
St. John’s College......|N. Y.|Maroon 
St. Lawrence Univ.....|N. Y.|Scarlet & Brown 
St. Louis Ubivise. «sca Mo...|Gold, White, and 
Blue 
Swarthmore College....|Pa ...|Garnet 
Syracuse Univ......... N. Y.|Orange 
Taylor Univ.... -|Ind...;Purple & Old 
Gold 
Tennessee, Univ. of.....|Tenn.|Orange & White - 
Texas, Univ. of........ |Tex...| White and Gold 
Trinity College.. -|Conn .|Blue & Old Gold 
Tufts College,.. -|Mass.|Brown and Blue 
Tuskegee Inst.......... Ala...|Crimson & Gold 
U.S. Military Acad.....|N. V 


.|Black, Gray, and 
Gold 


...|Blue & Old Gold 
a Crimsongx Silver 


.|Black and Gold 
Y.|Rose and Gray 
..|Green and Gold 
.|Orange and 


Maroon 


..|Orange and Blue 
.-|Red and Black 


...|Blue and White 
.-|Myrtle & Maroon 
.|Purple and Gold 
-|Dark Blue 
-|Cardinal 
.|Cardinal & Black 
-|Red and White 
.|Old Gold & Blue 
-|Cardinal and Old 
Gold 


.|Royal Purple 
-|Cardinal 
-|Black and Old 


Gold 
Dark Blue 
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the shaft or middle part, and the 
capital or top part. The flat cap of 
the capital, on which the entablature 
rests, is called the abacus. The 
Greeks had three kinds of columns, 
the Doric, the Ionic, and the Cor- 
inthian, all of which, excepting the 
Doric, had these three parts; the 


COLOCYNTH, the fruit of the 
bitter cucumber, a plant of the melon 
family growing in various parts of 
Asia and Africa. It comes in white 
balls, consisting of the light spongy 
pulp deprived of rind and seeds, and 
is very bitter and powerfully cathar- 
tic. An extract, combined with 
aloes, calomel, and other things, is 
much used in medicine. The un- 
ripe fruit is said to be eatable when 
pickled. It is sometimes called also 
bitter apple and bitter gourd. 

COLOGNE, or COLOGNE 
WATER, alcohol perfumed with es- 
sential OILS. It is made of many 
different things and in several ways. 
The best cologne is said to be a mix- 
ture of balm and mint, petals of 
roses and violets, lavender flowers, 
absinthe, sage, thyme, orange flowers, 
nutmeg, mace, cloves, cinnamon, 
camphor, and other things distilled 
with ALCOHOL. Some is made with- 
out distillation, but it is not so good. 
Most of the cologne sold in the shops 
is a cheap imitation of real cologne. 

Cologne is so named because it 
was first made in Cologne, on the 
Rhine. The French call it eau de 
Cologne, Cologne water. The orig- 
inal maker, in the seventeenth cen- 
tury, was an Italian named Feminis. 
He was succeeded by a family of 
the same nationality named Farina, 
the most famous of whom was Gio- 
yanni Maria Farina, the proprietor 
of the business in 1709. His name 
was adopted by other manufacturers 
and is now found on cologne resem- 
bling the original only in bottles and 
labels. 

COLUMN, a pillar or post for 
holding up a roof, gallery, etc. The 
parts of a column may be seen in the 
picture, which shows a column, its 
pedestal or the part on which it 
stands, and the entablature or part 
which it holds up. The pedestal is 
made up of the plinth, the dado or 
die, and the cornice, and the entabla- 
ture of the architrave, the frieze, and 
the cornice. The column itself is in 
three parts—the base or lowest part, 


[cunt cal biamrwn coca a Cornice. 


a] 


Som 7 


Frieze. 


sonqe|quiuy, 


Architrave. 


Capital. 


-aunjod 


*jeisoped 


Corinthian Column, with Pedestal and 
Entablature. 


Doric had no base, the shaft stand- 
ing right on the pedestal. 

These three columns make the 
three styles or orders in Greek archi- 
tecture, which are named after them 
the Doric, the Ionic, and the Corin- 
thian orders. The chief differences 
between them are in the capitals, 
The Doric capital, which was the 
first made, being very plain, the 
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Ionic capital, which came next, be- 
ing more ornamented, and the Corin- 
thian capital the most highly orna- 
mented of all. The idea of the Co- 
rinthian capital is said to have been 
got from a plant called acanthus, 
which has pointed prickly leaves. 
The story is that a young girl of Co- 
rinth died, and her nurse collected 
the articles which she had loved, 
put them in a basket on her crave, 


Doric Capital. 


Ionic Capital. 


and laid a tile on top of it. By 
chance the basket was placed on 
the roots of an acanthus plant, and 
this, sprouting in the spring partly, 
covered the basket with its leaves, 
some of which, reaching the tile, 
turned downward. An _ architect 
named Callimachus, who happened 
to see it, was struck by its beauty, 
and thought it would make a fine 
capital for a column; and by chang- 
ing it a little he made the Corinthian 


column, which has got its name from 
Corinth. But unfortunately for this 
story told by Vitruvius, the Roman 
writer, there is. nothing to show, 
either from ruins or records, that the 
Corinthian column was ever known 
in Corinth, where the chief build- 
ings were probably Doric. Besides, 
the temple of Apollo at Miletus in 
Ionia, built a century before the 
time of Callimachus, was decorated 
with Corinthian columns; and the 
Corinthian capital was used still ear- 
lier in Assyria (See ARCHITECTURE, 
Assyrian). 

The shafts of all the Greek columns 
were fluted—that is, they were 
carved all around, from the base to 
the capital, in little hollow channels 
called “ flutes.” 

In later times were added to two 
other styles, the Tuscan, in which 
the column was some like the Doric, 
but had a base, and the Composite, 
which was a mixture of the Ionic 
and the Corinthian. In Gothic 
architecture there are many beauti- 
ful kinds of columns,-often much 
decorated with leaves and flowers. 

In former times fine columns were 
always made of solid stone, gener- 
ally of marble or granite, but now 


| 


u 


Combs Cut with a Punch, 


Many columns are made of cast 
iron. These are made to look on 
the outside like a stone column, but 
they are always cast hollow, because 
if solid they would be too heavy; 
and a certain weight of metal cast 
in a hollow column is stronger than 
the same weight cast solid. 

The word column is from the 
Latin colwmna, a column or pillar. 

GOMB. Combs for dressing the 


hair have been in use from the most 
ancient times. The combs of the 
Egyptains, many of which have 
been found in tombs, were of wood, 
and usually had coarse teeth on one 
side and fine on the other. The 
combs of the Greeks and Romans 
were of boxwood. Combs are now 
made mostly of horn, ivory, and 
vulcanized India rubber. Ornae 
mental combs, worn by ladies, are 
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often of gold, silver, and tortoise{ture, the north end always being 
shell. ; over the north pole of the needle. 
In old times combs were made by | The letters on the points of the com- 
cutting the teeth with a double saw, | pass are read as follows : N, north; 
the blades of which were set as far| NbE, north by east; NNE, north- 
apart as the thickness of the tooth to| north-east; NEbN, north-east by 
be cut. The teeth were afterward | north, etc. The whole is enclosed 
finished with thin files. By this|in a round copper or brass box (with 
means the material sawed out be-]a glass over the top to keep the dust 
tween the teeth was wasted. But]out), and this is put in a_ larger 
now combs are so made that the} wooden boxand so arranged that the 
material between the teeth goes to] steel pivot on which the needle turns — 
make another comb. This is done] will always stand straight up, no 
by cutting them out with a kind of | matter how much the outer box may ~ 
punch instead of sawing them. A be tipped by the rolling of the ship. 
plate of horn, tortoise shell, or other] Thus the needle and the card on 
material, comes apart when cut, and | which the points of the compass are - 
forms two combs, as shown in the 
picture, which need only filing and 
polishing. INDIA RUBBER combs 
are made by pressing soft rubber 
into moulds, and “vulcanizing” 
them afterward. 
The word comb is from the Anglo- 
Saxon camé, a comb or crest. 
COMPASS, the instrument by 
means of which sailors are able to 
steer their course on the ocean when 
neither the sun nor stars can be 
seen. If a magnetized (see MAG- 
NET) needle be laid on a piece of 
cork floating in a bowl of water, one 
end of the needle will always point 
toward the north, and the other end} 
toward the south, If you turn it Compass Card. 
around so that the north pole of the 
needle shall point toward the south,| marked are always kept level, and 
the cork will turn around in the|the needle can turn round easily 
water until the north pole of the nee- without any danger of being thrown 
dle points toward the north again.| off the pivot. The compass 1S 
It is just the same in the compass, always kept in a place called the bin- 
where the needle is nicely balanced nacle, where the man who steers can 
on a little pivot, so that it will turn easily see it. On the inside of the 
around even more easily than the|compass-box, on: the side toward 
cork in the water. the ship’s bow, 15 a black vertical 
In the mariner’s compass the (up-and-down) line. In steering, the 
needle has a small piece of AGATE helmsman keeps the point on the 
in its centre, with a hole part way card toward which he wishes to go 
through it, by means of which it is|always on this line. For oA 
balanced on a fine steel pivot stand- | if he has been sailing directly nort ; 
ing in the middle of the compass-box. | and wishes the ship to go Sia oe 
On top of the needle is fastened a|he turns the ship’s bow oe e 
card, with the points of the compass left until the point marked Fae on 
marked on it, as shown in the pic- | the compass-card comes under the 
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black line in the compass-box. By 
keeping this point always on the line, 
the ship’s bow will always point to 
the north-west. 

The compass used by land-survey- 
ors differs somewhat from the mari- 
ner’s compass, but is the same in 
principle. The miner who has to 
work deep in the earth finds the 
compass as useful as the sailor does 
at sea. : 

{ The Chinese used the compass in 

some form at a very early period, 
but it was not known in Europe 
until the twelfth or thirteenth cen- 
tury. 

The Compass Plant is a perennial 
plant, growing on the prairies of the 
Mississippi valley from Minnesota to 
Texas, the edges of whose leaves 
point north and south. It has a 
stout stem three to five feet high, 
with four or five rough bristly leaves 
each twelve to thirty inches long, 
and bears yellow flowers. The 
leaves, which are toothed much like 
a dandelion leaf, stand up stiff and 
flat, with their faces to the rising or 
the setting sun. This, of course, 
makes the edges point north and 
south. The compass plant is often 
very useful to the traveller lost on 
the prairies. 

The word compass is from the 
New Latin compassus, a circle, and 
the compass is so called because its 

~ card has on it all the points round 
the circle of the horizon. 

CONCRETE, artificial stone made 
of broken rock, gravel, sand, etc., 

united by means of hydraulic cement, 
asphalt, coal tar, or some other sub- 
stance, used for roads, sidewalks, 
foundations, especially submarine, 
and as building stone. The solid 
material for making concrete is called 
the aggregate and the liquid cement 
in which it is mixed the matrzx. The 
best aggregate is angular broken 
stone which mixes better with ce- 
ment and forms a stronger concrete 
than pebbles or spongy material like 
broken brick. In making concrete 
the matrix or paste is first prepared 


by mixing hy iraulic lime or cement 
with water and thoroughly grinding 
it in a mill until it becomes a sticky 
paste of the right consistency, which 
is best known by experience. A cer- 
tain proportion of sand is then added 
together with broken stone or gravel, 
and the whole is then mixed thor- 
oughly with a shovel or in a mixing 
machine. Concrete may easily be 
made into blocks of stone of anv 
required size, by putting it into 
wooden molds one layer after an~ 
other, or the entire wall of a build- 
ing may be constructed of it as a 
monolith or single stone. The layers 
are rammed down as the work goes 
on so as to make the product as solid 
as possible, and after the molds, 
whose parts are separable, are re- 
moved, the blocks are left to harden 
in the air. In time they become very 
hard and as impervious to water as 
any natural stone. Artificial stone 
thus made is very strong and durable, 
and capable of resisting the influ- 
ences of frost in the open air or the 
action of sea water. 

Concrete in some form has been 
used from the most ancient times 
and has formed a part of some of 
the most famous structures of anti- 
quity as well as of modern times. 
Pliny says that the columns of the 
peristyle of the Egyptian labyrinth, 
which was extant in his time, were 
made of concrete. The Romans 
used it extensively in building walls, 
aqueducts, piers, and roads, many of 
which exist to-day. In modern times 
French architects and engineers have ' 
made great use of it. At Vezinet, 
near Paris, is a Gothic church with a 
spire 130 feet high which is one en- 
tire mass of concrete, as is also the 
lighthouse at Port Said, the Mediter- 
ranean entrance of the Suez Canal, 
which is 180 feet high. The jetties 
too at Port Said, forming the harbor, 
are built of huge blocks of concrete, 
each weighing 25 tons. The great 
mole which shelters the harbor of 
Algiers is so exposed to the sea that 
in former times a large yearly ex- 
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man, and was in use before iron. 
The ancient Egyptians cut their hard 
granite monuments with copper 
chisels, which they are supposed to 
have known how to harden, in some 
way now forgotten. Almost all the 
ancient nations used it largely in 
making BRONZE statues, household 
ornaments and articles of use, weaps 
ons of war, coins, etc. 

But little copper is found in the 
native state—that is, as pure metal 
—the most being from the mines on 
Lake Superior and from Peru and 
Bolivia. The copper of commerce 
is chiefly made from the ores of cop- 
per, of which there are several kinds ; 
the carbonates of copper, in which 
the metal is mixed with CARBONIC 
ACID ; the oxides of copper, in which 
it is mixed with OXYGEN; and the 
sulphurets of copper, in which it is 
mixed with SULPHUR and iron. One 
of the most beautiful of the carbon- 
ates of copper is malachite, which 
looks like stone. and is marked with 
stripes and circles of different shades 
of green, and takes a fine polish, It 
‘s cut into thin layers and used as a 
VENEER for costly furniture, and it 
‘s made also into jewelry and orna- 
mental articles.- Much of it is found 
in Siberia, and the Russians are very 
skillful in working it. 

There are several ways of getting 
copper out of its ores. The car- 
bonates and oxides are smelted in 

reat furnaces with charcoal, by 
which the pure copper is at once 
melted out of them ; but the sulphu- 
rets, from which copper is mostly 
obtained, have to be smelted many 
times before all the sulphur and iron 
are got out of them. They are usu- 
ally made first into what is called 
“regulus,” or “ matt,” which still 
has in it much sulphur, iron, etc. 
The matt is afterward refined and 
made into pure copper by several 
more smeltings. Another plan for 
getting copper out of its ores 1s to 
dissolve it with acids, and then to 
collect the metal from the acids. 
Great quantities of matt and of cop- 


pense was needed to keep it in repair, 
but the French rebuilt it of blocks of 
concrete so large that no action of 
the sea can move them. Each of 
the enormous blocks used in this 
work contains 353 cubic feet and 
was made on the spot. The mole 
was thus constructed far more easily 
and cheaply than if built of natural 
stone quarried and transported from 
a distance. 

CONSTABLE, in small towns and 
villages in the United States, an 
officer appointed to keep the peace. 
Among his duties are the arrest of 
criminals, the serving of legal notices, 
tha calling of town meetings, etc. 
Under the later Roman Empire and 
in the Middle Ages, the constable was 
a great noble, usually commander-in- 
chief of an army. The word is from 
the Latin comes stabuld, count of the 
stable, that is, master of the horse. 

CONSUL, an official residing in a 
foreign seaport or commercial centre 
as the representative of the home 
government, to protect its interests 
and its citizens. The title originated 
in ancient Rome, where the two chief 
magistrates of the state were called 
consuls (Latin consul, from consilo, 
I deliberate). In France, after the 
fall of the Directory, the government 
was entrusted to three consuls, the 
first of which had the chief power. 
Napoleon, who became First Consul, 
abolished the title in 1804 by estab- 
lishing the empire. 

COPAL, the resinous juice of trees 
which grow in Mexico, South Amer- 
ica, the East Indies, and Africa. It 
is obtained by cutting notches in the 
tree, into which the sap runs and 
hardens. It comes in small round 
pieces, colored from pale yellow to 
dark brown, and almost without 
smell or taste. Its chief use is in 
making very fine VARNISH and lac- 
quer, much used in the arts. 

The word copal is from the Mex- 
ican copallz, resins. 

COPPER, one of the principal 
ELEMENTS and METALS. Copper 
was one of the first metals known to 
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per ore are sent yearly from different 
countries to Great Britain, and par- 
ticularly to Wales, where are the 
largest copper-smelting works in the 
world. 

Copper is much used in the arts, 
and is very valuable on account of 
its strength and the ease with which 
it can be hammered into plates and 
_drawn into wire. It is alloyed (see 
ALLOY) with gold and siiver to 
harden those metals for the making 
of coins and jewelry; with tin for 
making BRONZE and bell metal ; 
with zinc for making BRASS, and 
with nickel and zine for making 
German silver. Great quantities of 
copper are drawn into wire and 
rolled into sheets. Sheet copper, or 
sheathing, as it is called, is put over 
the bottoms of ships, because it 
oxidizes or rusts very slowly in sea 
water, and because its rust is so 
poisonous that shell-fish will not 
stick to it. Copper is also used for 
the nails and bolts of ships, because 
its rust does not destroy wood as the 
rust of iron does. Maps and some 
other kinds of engravings are usu- 
ally engraved on copper plates, be- 
cause it is soft and easily cut, and 
has a fine grain. Many compounds 
of copper are also very useful. 
Among these are the oxides, one of 
which is used to stain glass green, 
and another to color it red. The 
sulphate of copper is “ blue vitriol,” 
used in dyeing, calico-printing, ink- 


making, and for preserving timber. | 


The carbonate of copper, “blue 
verditer,” is largely used as a paint ; 
and another form of it is a green 
paint called Bremen green. Bruns- 
wick green is another compound of 
copper (see VERDIGRIS). 

The largest copper-producing 
country in the world is the United 
States ; but there are very important 
copper mines in Chili, Australia, 
South Africa, and in various parts 
of Asia. The chief mines in the 
United States are in Montana, Michi- 
gan, and Arizona, though some 
copper is mined in New Mexico, 


Colorado, California, Wyoming, 
Idaho, Utah, and Vermont. 

The word copper is from the 
Latin cuprum or cyprtum wes, Cyp- 
rian brass ; and the metal was named 
from the island of Cyprus, the cop- 
per mines of which were much 
worked in ancient times. 

COPPERAS. Sce VITRIOL. 

CORAL, the bony frame of the 
coral animal, which is rightly called 
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a polyp. It is not made, as was 
formerly supposed, by the labor of 
this little animal, but is a growth 
caused by the food which it takes 
in, just as the skeleton is in land 
animals. Indeed, coral may prop- 
erly be called the skeleton of the 
coral animal. 

Coral animals look like small jelly- 
like substances, some of which are 
no wider than the head of a pin; 
although others are much larger; 
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\they are fixed tight to the bottom 
iof the sea, and never move away 
ifrom the place where they were born. 
4From their food, and from the sea 
jwater which they swallow, they are 
always taking in carbonate of lime 
\(CALCIUM carbonate), which passes 
| through them and goes to build up 
\the skeleton to which they are fast~- 
ened, and which grows until they 
reach the top of the water, when 
they die, for coral animals cannot 
work out of water. In this way a 
ycolumn of carbonate of lime is built 
jup from the bottom of the sea to the 
surface. As there are countless 
dmillions of these little animals doing 
this, great masses of coral have been 


en the animals to which this be- 
donged were alive, each one of the 
‘star-like ends was covered with a 
polyp, the lime from whose body 
caused the branch under it to grow 
higher and higher. In the second 
picture, which shows another kind 
of coral, several of the polyps can 
be seen on the top above the sur- 
face, On the left side of the picture 
he soft parts are shown cut away, 
so that the hard coral can be seen. 
Corals are found of many colors, 
rom the deepest black through the 
different shades of red and yellow to 
‘pure white. Among the most beau- 
itiful is the red coral, which grows 
jover the rocks on the bottom of the! 
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built up by them. In the Pacific 
Ocean are coral reefs hundreds of 
miles long, and many islands are 
made almost entirely of coral. 

There are many different kinds of 
coral animals, all of which have dif- 
ferent ways of building, Some form 
trunks and branches like trees, some 
round masses, marked with stars or 
with twisting furrows like a man’s 
brain, and some great vases filled 
with things like flowers. Other cor- 
als grow in leaves rolled around each 
other like a cabbage, or imitate the 
forms of mushrooms, mosses, ferns, 
and flowers. 

In the first picture is shown a 
piece of one of the branching corals 


De 
“Wee 


Dest 
oS 


Coral with Polyps Growing. 


sea in little groves of purple trees 
each stalk of which looks like a red 
leafless shrub, bearing little star-like 
flowers. These tree corals generally 
grow from some shelf of rock, and 
hang downward, as shown in the 
picture. The flowers are the little 
coral animals, of which many grow 
on each stem. The stems have a 
kind of soft bark, and under this is 
the coral, which is hard as marble, 
and of a beautiful red. ; 
Some kinds of corals grow in all 
oceans, whether in hot-or cold parts 
of the earth, but the largest reefs 


grow in the warm waters of the 
Pacific Ocean. The kind used He 
the 


jewelry comes mostly from 
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Mediterranean and the Red Seas; 
the dark red is brought from the 
African coast of the Mediterranean 
and from the Red Sea, the pink from 
the coast of Italy, the yellow from the 
coast of Sardinia, and the black from 
the Red Sea. 

The principal places where the 
coral fishery is carried on are at the 
mouth of the Adriatic Sea, along 
the coast of Sicily, in the strait be- 
tween Sardinia and Corsica, and off 
the coast of Algeria. Many people 
and boats are employed in the busi- 
ness. In some places the fishers 
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dive down and gather the coral by 
hand, but generally a drag and net 
are used. The drag is made of two 
pieces of wood put together in the 
form of a cross, to the four ends of 
which is fastened a strongnet. The 
middle of the net is looped up to 
the middle of the cross, where there 
is a heavy stone by which the drag 
is sunk and kept on the bottom. It 
is let down from a boat, which is 
slowly rowed along over the places 
where the coral grows, and the pieces 
broken off get tangled in the net and 
are drawn up into the boat. Coral 


jewelry is made chiefly in Naples 
and Marseilles. 

Coral was much valued in ancient 
times. The Gauls adorned their 
helmets, shields, and weapons with 
it, and the Romans wore pieces of 
it as ornaments and as charms. 
When a Roman baby was born, a 
coral necklace was put round its 
neck, because it was thought to keep 
off diseases ; and sometimes it was 
even taken as a medicine, 

Coral ANIMALS are of the branch 
celenterata of the animal kingdom 

The word coral is from the Latin 
coralléum, Greek orallzon, the 
name given by the Greeks to red 
coral. 

CORDUROY, a thick kind of cot- 
ton stuff, made with ribs or cords. 

The best corduroy is woven with a 
twill (see CLOTH). 

The word corduroy is from the 
French corde du roz, the king’s cord. 

CORK, the outer bark of a kind 
of an oak which grows in countries 
around the Mediterranean. It is 
taken from the trees in July and 
August. Only the outer BARK is 
cut “off, the inner or living bark being 
carefully kept so that the tree shall 
not stop growing. The cork-cutter 
has a sharp-bladed axe, the handle 
of which is made at the end likea 
wedge. He first makes several cuts 
through the outer bark up and down 
the tree, and then divides these long 
slabs by making several cuts entirely 
round the tree. The bark is next 
pounded, which separates it from 
the under bark, and the pieces are 
then easily raised up and prized off 
with the wedge-shaped handle. The 
bark is first taken off from a tree 
when it is fifteen years old; but the 
cork is not worth much. It takes 
about ten years for it to grow again, 
and it is then cut again. This crop 
is worth more than the first, but is 
still not very valuable. After this 
the cork is cut every eight or ten 
years, and grows better at every 
cutting. It is said that a tree thus 
barked willlive a hundred and fifty 
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years. The slabs are first soaked in 
| water, and then dried. When nearly 
| dried they are heated over a fire of 
| coals which blackens them and 
{closed up many of the little holes. 
‘They are afterward flattened by 
| pressing them under weights. 

Cork stoppers for bottles were 
‘formerly cut by hand with a very 
sharp knife, and many are still made 
iin this way in foreign countries ; 
!but most corks are now cut by a 
i machine first made in the United 
‘States. Cork is used also in mak- 
i ing cork jackets and other kinds of 
| life-preservers, life-boats, soles for 
{ shoes, and other things. A paint 
(called Spanish black is made by 
( grinding the charcoal of burnt cork 
| chips in oil. 

The word cork comes from the 
Latin cortex, bark. 

CORN, the common name of the 
| Indian corn or maize plant and its 
(grain. In the United States the 
‘word corn is understood to mean 
| Indian corn, but in Scotland the 
iname is usually given to oats, in 
| England to wheat, and in Russia to 
i barley and rye. Properly the name 
| belongs to any kind of Grass, the 
{seeds or fruit of which are used for 
\ food, such as WHEAT, RYE, BARLEY, 
( OATS, maize, RICE, and MILLET. 
| These are almost the only grasses 
) whose seeds are large enough for 
! food, and they form a class by them- 
. selves called the cereals (Latin, cere- 
| alia), from Ceres, a heathen goddess, 
| who was supposed to be the giver of 
jall kinds of corn. The cereals are 
all annuals—that is, they have to be 
newly planted every year, and wither 
and die after their seed have ripened ; 
and they all grow poorer year by 
year if not well cultivated. 

Indian corn was not known to 
Europeans before the finding of the 
|New World, where it first grew. It 
/ was grown by the Indians through- 
out both North and South America. 
The Mexicans had a goddess of 
H maize named Centeotl, who had a 
statue in the great temple in Mexico. 
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She was sometimes called Tonaca- 
johua, which means “ she who sus- 
tains us.” The Navajo Indians say 
that they got maize from a turkey-hen 
that came flying to them from the 
morning star and shook from her 
feathers an ear ofcorn. The Indians 
of Massachusetts had a tradition that 
a crow brought them a grain of corn 
in one ear and a bean in the other 
from their great god Kautantowit’s - 
field in the southwest, and thus en- 
abled them to make “succotash,” a 
dish made of green corn and beans 
boiled together, of which they were 
very fond. The Indians cultivated 
great fields of maize, and both ate it 
green and laid it up for winter food, 
and the early English settlers soon 
learned its use from them. Some 
corn grows not more than two feet 
high, while some in the south reaches 
eighteen feet, or three times the 
height of a man, The ears and 
grains are of many different sizes; a 
kind growing in Brazil has ears no 
larger than a man’s little finger, with 
grains about as large as mustard 
seed, while Southern corn has very 
large ears, and grains half an inch 
long. The grains differ also in shape 
and color: some are flat, long, and 
pointed, some round and blunt, some 
smooth, some dented at one end, and 
some wrinkled all over; and the 
color varies from white through yel- 
low, red, brown, and purple, to 
black, and sometimes several colors 
are seen on one ear. But it is 
thought that all the kinds came from 
one original kind, and that the 
changes have been brought about by 
differences in climate and soil. 
Indian corn is one of the most im- 
portant articles of food in the world 
and is more used than any other 
grain excepting rice. It is eaten in 
many different forms. When un- 
ripe it furnishes green corn, highly 
esteemed as a vegetable, and is 
made into succotash. Large quan- 
tities of green corn are put up every 
year in tin cans for use in winter. 
Ripe corn broken or ground into 
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coarse grains is called “ hominy,” or 
“samp,” both of which are Indian 
words; but sometimes the whole 
grain of corn, with only the outer 
skin rubbed off by pounding, is called 
samp. Corn is ground also into 
meal, from which are made many 
kinds of bread and cakes, such as 
Johnny-cake in New England, hoe- 
cake in the Southern States, and 
tortzlla in Mexico and Central Ame- 
rica; and a kind of pudding called 
hasty pudding or mush in_ the 
United States, stirabout in Ireland, 
and polenta in Italy. Some kinds 
of corn are called popcorn, because 
they will pop open and turn inside 
out when heated overa fire. This is 
caused by the oil inthe grain, which, 
turned into gas by the heat, bursts 
openthegrain. The popped kernels, 
which are much larger than they 
were before, and are pure white, are 
largely sold, both separately and 
when made into pop-corn bdalls by 
sticking them together with syrup 
made by boiling sugar. The grain, 
the stalks, and the leaves of corn 
are much used for feeding cattle. 
and the grain and the meal made 
from it are often fed to horses. The 
cured stalks and leaves are called 
fodder. 

The maize plant and its grain are 
manufactured into many valuable 
articles. Very good paper has been 
made from its leaves and husks, and 
the husks are used for filling mat- 
tresses, and for plaiting into mats 
and many other usefularticles. Both 
syrup and sugar have been made 
from the juice of corn stalks, but 
they are not so good as those from 
sugar cane. Syrup made from the 
grain of corn is much used instead 
of sugar by confectioners and brew- 
ers. The starch of corn, under the 
names of “corn starch,” “ maizena,” 
etc., is used for making puddings, 
cake, and blanc-mange. Corn con- 
tains a good deal of oil, which burns 
freely in lamps; and in some of the 
Western States, where wood is 
scarce, corn on the cob is sometimes 
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burned for fuel. Large quantities of 
corn are made into WHISKEY, which, 
from having been first largely manu- 
factured in Bourbon County, Ken- 
tucky, is generally called Bourbon 
whiskey ; and it is also used instead 
of malt for making beer. 

When the ripe corn has_ been 
gathered from the fields and. piled 
up in the barn, it is the custom, in 
many parts of the country, for the 
boys and girls to form a party to 
husk it—that is, to pull off the leaves 
and silk with which the ears are cov- 
ered. These gatherings, which are 
called husking parties, are often very 
merry, each one working hard to see 
who can do the most. Some fine 
pictures have been painted of husk- 
ing parties. 

The word corn is Anglo-Saxon, 
and means any kind of grain. 

CORNUCOPIA, an emblem of 
plenty, a horn overflowing with flow- 
ers and fruits. It is used as an 
ornament in architecture, and in 
sculpture is often put into the hands 
of statues of Plenty, Liberality, etc. 
The old Romans made it belong to 
Ceres, the Goddess of Harvest, 
whose statues always show the 
cornucopia in her hand or on her 
person, overflowing with the fruits 
of the field. 

The word cornucopia is Latin, 
and means horn of plenty,- from 
Latin cornu, a horn, and copia, 
plenty. 

CORSET, an aarticle of dress 
worn by women. Corsets are usually ~ 
of strong cloth, made stiff with flat 
rods of whalebone or steel, and with 
an opening behind closed up by a 
lacing. They are intended both to 
sustain the figure, and to change the 
form when it is not good, | Corsets 
properly worn are not injurious, but 
when laced tightly to make the waist 
small, they squeeze up the vital or- 
gans of the body, spoil its form, and 
seriously injure the health. 

The word corset is from the 
French corselet, a diminutive of 
corps, Latin corpus, body. 
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CORUNDUM, an oxide of ALUM- 
{INUM, a mineral second only in 
thardness to the diamond. EMERY 
fis an impure kind of corundum. 

orundum is found chiefly in India, 
(China, and Siberia, and in the 
(‘United States in North Carolina and 


the finest being called flour. It is 
largely used for grinding and polish- 
jing, generally by means of corundum 
wheels. 
Corundum is often found in the 


gjand colorless, white sapphire. Red 
wvarities are known as ruby or orien- 


ruby. Other colored ¢orundums 
Kitoo are called oriental; thus, the 
yellow kind, sometimes called yellow 
sapphire, is usually termed oriental 
topaz ; the purple ones oriental ame- 
tithyst ; and the green, the rarest of all, 
Idoriental emerald. 

| The word corundum comes from 
Akurand, the Hindu name of the min- 


lis called “ short staple” cotton, or 


dcotton whose down has short fibres’ 
dor threads; and on_ tree cotton, | 


hwhich is two and a half to three and 
% 
; 20 feet), grows “long staple” cotton, 
whose down is very long, strong, 
Mand silky. Most of the cotton raised 
‘lin the United States is short staple, 
Kjonly a little long staple grows on the 
ilislands and a few other places along 

the coasts of the Atlantic and Gulf 
jof Mexico, whence it is sometimes 
ca)) sea-island cotton, The cotton 


a half times as high as a man (15 to 


tree grows also in India, China, and 
the north parts of Africa. In India 
the Hindus make a very fine silky 
cloth out of its down, which they use 
for turbans. 

Planting. The cotton plant is 
raised from the seed, which in the 
United States is planted in March 
and April. It blooms in June. The 
blossoms, which look like that of the - 
holly-hock, is straw color in the - 
morning, white at noon, pale pink in 
the evening, and a purplish pink the 
next morning. After the flowers fall 
the pods or bolls, which contain the 
seeds and the cotton, grow very 
fast, and soon burst open, forming 
bolls that look like snow-white wool. 
These open first early in August, 
but the plant continues to bloom and 
to ripen its bolls until frost comes. 
The fields look very beautiful at this 
time, with the white bolls mingled 
with the bright green leaves of the 
growing plant. 

Picking and Ginning. Cotton is 
usually picked by hand, but a machine 
has been invented, worked by two 
mules, which will pick 300 pounds 
an hour. In hand picking, the 
pickers walk between the rows, 
gather the down from the open bolls, 
and put them into bags which they 
carry tied around the neck or waist. 
As each bag is filled it is emptied 
into baskets at the end of the rows. 
The cotton, as picked from the boll, 
contains the seeds, which are so 
mixed up with the down that it takes 


| much labor to separate them, When © 


cotton was first raised in this count 

the seeds were picked out by hand, 
but this is now done by the cotton- 
gin, a machine invented by Eli 
Whitney, an American, in 1793. In 
this machine the cotton down is 
caught by circular saws set round on 
4 roller and working between bars. 
These bars are so close together that 
the seeds cannot get through, while 
the down is caught by the saw teeth 
and pulled through easily. The 
down is then brushed off the saw 
teeth by stiff brushes turning round 
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under the roller, and after passing | work of unmarried women in almost: 


between rollers comes out pressed 
into a long thin sheet. 

Cotton Seed used to be left to rot 
at the gins, though some was put 
upon the land as a fertilizer; but a 
few years ago machinery was in- 
vented to press out the oil, and now 
it has become a great business. The 


oil is used for lamp oil, for making | 


soap, glycerine, candles, butter, and 
‘lard, for oiling machines, for mixing 
with paints instead of linseed oil, for 
dressing morocco, for eating instead 
of olive oil, and for mixing with other 
oils. The part left after the oil has 
been pressed out, called ‘‘cotton- 
seed cake,” is used for feeding 
cattle. 

Baling. After the cotton has been 
ginned, the next work is ‘putting it 
into bales and pressing it. This is 
done in presses worked usually by 
hand or horse power, but sometimes 
by a steam-engine. In the United 
States the bales are generally from 
400 to 450 lbs. in weight, or about 
three times as heavy as a man; but 
in other countries they are made 
much lighter. In the East Indies, 
which, next to’ America, raises the 
most cotton in the world, the bales 
are made small enough to be carried 
on the backs of camels to the River 
Ganges, down which they are taken 
in boats to the ships at its mouth. 
The East Indian cotton is not so 
good as that raised in this country, 
because its threads are shorter and 
it cannot be spun so easily. Most 
of it is sent to China. A good deal 
of cotton is raised in Egypt, but the 
best African cotton is sent from 
Algeria. Good cotton is also raised 
in South America and in the West 
India islands. The yellowish color 
of the cotton commonly called Nan- 
keen is not made by dyeing, but is 
the natural color of a kind of cotton 
which grows near Nankin, China, 
from which place it gets its name. 

Spinning. In old times cotton 
was always spun into thread by 
hand, This was the common daily 
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all families, and from this such 
women came to be called “spinsters.” 
The spinner fastened a bunch of 
cotton, which had been carded or 
combed out straight, to the end of a 
forked stick called a distaff, which 
was held under the left arm or stuck 
into the belt. The cotton was then 
drawn out and twisted with the right 
forefinger and thumb, and the thread 
was wound upon a stick called a’ 
spindle, which was made to whirl 
round so as to twist it. This had a 
slit in one end, and whenever enough 
thread was spun for the spindle to 
reach the ground, it was wound up 
and the thread fastened in the slit. 
Afterward the hand spinning-wheel 
was brought from India, where it 
had long been in use.. This was a 
large wheel around which was a 
band or cord which also went round 
the spindle. When the wheel was 
turned round slowly with the hand, 
the spindle was made to turn very 
The thread was hooked on to 
a little hook on the end of the 
spindle, and formed by the fingers as 
the spindle twisted. This was the 
kind of wheel used by our grand- 
mothers for spinning cotton and 
flax, and some of them may still be 
seen in the garrets of old country 
houses. 

Cotton is now spun in factories by 
machines, which work so fast that 
one man can do as much work as 
several hundred men could do on 
spinning wheels, and the thread, or 
yarn, as it is usually called, is made 
much finer and evener. Indeed, 
thread so fine has been spun that a 
pound of cotton has been made into 
a yarn so long that, if stretched out, 
it would reach more than 100 miles. 
Before spinning, cotton from the 
bales has to be cleaned and carded, 
so that all the threads in it shall lie 
in the same way. It is next drawn, 
or made into a loose kind of thread, 
which is much too thick to be spun 
into yarn, and then twisted a little 
by a machine called the roving: 
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‘machine. The rovings are after-|much like the PANTHER, but is 


‘ward made into yarn by another 
‘machine called the mule-jenny. The 
| yarns thus made are of many kinds, 
| differing in weight and in firmness, 
_ and from them are made the various 
‘kinds of thread, such as sewing 
‘thread, lace thread, stocking thread, 
‘etc. All these are made by twisting 
| together two or more yarns, some of 
| them, especially sewing thread, be- 
|ing passed through water or very 
| thin starch, which makes the thread 
\harder and stronger. Thread is 
‘tied up in hanks to be bleached or 
| dyed, and is afterward wound upon 
| bobbins, from which it is wound 
upon small spools or reels, or made 
| into balls. (See CLOTH.) 

| History. When cotton was first 
|,spun and woven is not_ known, 
| Herodotus was the first European 
| writer to mention it, about 450 B. C. 
| Pliny says that Queen Semiramis 
was the first to spin it, and the 
|| Peruvians told the Spaniards that 
| they were taught its use by Manco 
_Capac. Cotton cloths have been 
|| made in India from the most ancient 


| that they were called by the poets 


| by the Pheenicians, Greeks, and Ro- 
|mans. The Chinese cultivated cot- 
| ton in the seventh century A. D. for 
|) its flowers, but did not raise it for its 
| fibre until about the thirteenth cen- 
‘tury. Columbus found cotton in use 
|| in Hispaniola, and Cortez in Mexico. 
| In 1664 some people from Barbadoes 
| brought cotton seed to North Caro- 
lina with them and planted it on the 
Cape Fear river. This is thought to 
have been the first planted for use 
in this country. 
The word cotton comes from the 
Arabic word gutun, cotton. 
GCOUGUAR. The early settlers in 
the United States called this animal 
the catamount, or mountain cat. It 
was also sometimes called the painter 
(for panther), and some have called 
it the puma, American lion, and 
American tiger. The couguar is 


‘times, and Dacca muslins, so thin | 


|“ webs of woven wind,” were prized | 


smaller. Its fur is reddish-brown 
above and white below, and the tip 
of the tail is usually black. In the 
forests of North America it lives 
mostly on deer, which it catches by 
lying in wait among the branches of 
trees near where the deer go to 
drink, and springing down upon 
them as they pass under. On the 
great plains of South America it feeds - 
mostly on wild cattle, killing a great 
many to suck their blood. The 
couguar may be easily tamed, and 
has been known to show much affec- 
tion for its master. 

The couguar is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the cat family, which 
includes also the LION, TIGER, 
LEOPARD, PANTHER, JAGUAR, 
LYNX, and common CAT. 

The word couguar is shortened 
from cuguarcuara, the South Ameri- 
can Indian name of the animal. 

CRAB, a kind of shell-fish with 
ten legs, the front pair of which have 
strong claws shutting like pincers. 
There are many kinds of crabs, some 


Fig, 1.—First Form of a Crab. 


of which live in salt water, some in 
fresh water, and some mostly on 
Jand. The common salt-water crab 
lives among the rocks, generally 
along the shore, but is also found 
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in deep water. 


It is covered with a] or broken off, the crab looks for the 


hard shell, made, like the shells of | empty shell of some MOLLUSK, and 
having found one to fit, backs into it 
and makes it its home, dragging the 


oysters and other such shell-fish, of 
lime got from sea-water, which, 
when once formed, never changes 
its size; therefore, as the animal 
grows, it has to cast off its shell and 
get a new one. When very young 
it does this quite often, but after it 
has got its growth, only once a year, 
When the time comes for this, the 
crab crawls away into some lonely 
place or into some crack in the rocks 
where its enemies cannot catch it 
while naked. The upper shell be- 
comes loosened round the edges as 
the new shell grows under it, and 
finally comes off, but the shells of 
the claws do not vpen and the crab 
draws out its legs through the nar- 
row joints without harm. As the 
new shell hardens slowly, crabs are 
in much danger at this time of being 
eaten by fishes. They are often 
caught while the new shell is grow- 
ing, and sold as soft-shell crabs, 
which are much esteemed for eating, 
being liked better than hard-shell 
crabs. 

The common crab will lay as 
many as 20,000 eggs, which are gen- 
erally red or yellow and.very small. 
They are not left in the sand like the 
eggs of fishes, but are carried around 
by the female, hung on to little hairs 
under the tail, until hatched. When 
born the crab is a swimming animal 
very different in shape from the 
grown-up crab, as will be seen in 
Fig. 1, which shows one much en- 
larged. In time it changes into 
another form, in which the upper 
part is much like the body of a full- 
grown crab, but with the tail still 
on it, At last the tail comes off, and 
the little animal becomes a crab, 
but so small that eight of them put 
in a line would not be more than an 
inch long. When full-grown it is 
often larger than a man’s hand. 

The Hermit or Soldier Crab has no 
shell on the hinder part of its body, 
which sticks out somewhat like a 
tail. 


As this part is apt.to get hurt | 


Fig. 2.—Hermit Crab, 


shell around with it wherever it goes, 
This habit of living alone in a shell 
has given this crab the name of her- 
mit crab (Fig. 2). When it grows 
too large for the shell, it leaves it 
and looks for another one, and fierce 
battles often take place between dif- 
ferent crabs for the possession of 
the best shells. From this they get 
the name of soldier crabs. 

The Fiddler Crab (Fig. 3) is so 
called from its resemblance to the 


Fig, 3.—Fiddler Crab, 


player on a bass-viol. The male has 
one very large claw which he holds 
up when running, sawing across it 
with the smaller one in a very amus- 
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ing way, muchias a viol player uses 
his bow. Fiddler crabs, unlike other 
crabs, live in pairs, a male and a 
female keeping house together. Mr. 
Fiddler builds the house, goes about 
and collects the food, and fights the 
battles, while Mrs. Fiddler, who has 
only small claws, stays at home and 
takes care of the family. In build- 
ing the house, which is generally a 
hole in the sand one or two feet deep 
with a little room at the end, the 
male digs until he has got sand 
enough for an armful, when he holds 
it in his great claw against his body, 
scampers to the door and throws it 
with a quick flirt on toa heap near 
by. If aman were as strong in pro- 

ortion as a fiddler crab, he ought 


| to be able to take up at each shovel- 


‘ful a fourth of his own weight, throw 
it six to twelve feet, and build up be- 
tween every two tides a heap eight 
to fourteen feet high. The male 
fiddlers often fight each other and 
lose their claws in battle, but the 
wound soon heals, and when they 
shed the old she | and get a new one 
the claw grows again. Fiddlers live 
largely on seaweeds, but they eat 
also flies, mosquitoes, and other tid- 
bits that are swept up half-drowned 
by the waves. All such things he 
collects in his larder before the tide 
rises, and when the first wave rolls 
over his house and closes the door 
with sand he is sure to be safe with 
his wife within. 

The Oyster Crab (Fig. 4) is a small 
kind that lives inside the shell of the 
oyster, the clam, the mussel, and 
other MOLLUSKS. 
We often see them 
in oyster stews, 
their shells turned 
red by cooking. 
It is said that only 
females are found 
thus, as the male 
crab seldom goes 
into the oyster. A 
pretty story grew up around these 
little crabs in the olden time. It is 


Fig. 4.—Oyster 
Crab, 


said that the pzmna of the Mediter- | 


ranean, a mussel somewhat like our 
salt-water mussel, was eyeless and 
needed someone to tell it when to 
close its shell to escape the jaws of 
hungry fish; so it invited the little 
crab to live in its house and in re- 
turn for its services as doorkeeper 
gave it protection. Thus the oyster 
crab got the name among the an- 
cients of pznnotheres, guardian of 
the pzuna. , 

The Robber Crab of the Indian 
and Pacific oceans is a very large 
land crab, which feeds upon cocoa- 
nuts, climbing the trees and break- 
ing open the fruit with its claws. 

The crab belongs to the branch 
arthropoda of the animal kingdom, 
and to the class of CRUSTACEANS. 

The word crab is from the Anglo- 
Saxon cradéa, a crawfish. 

CRANBERRY, the fruit of a plant 
which grows mostly in cool climates, 
in the northern parts of Asia, Europe, 
and America. It is a little smaller 
than a cherry, and is bright red or 
pink when ripe. The cranberry 
thrives in damp marshy ground, 
over which its vines spread in a 
thick mat. There are large cran- 
berry swamps in Massachusetts and 
New Jersey. The fruit is picked 
usually in September and October, 
and packed in kegs or bottles with 
water. It is very sour, and is much 
used for making pies, tarts, sauces, 
etc., and is often carried to sea as a 
preventive of scurvy. The Indians 
used to make poultices of it to take 
the poison out of arrow wounds. 
In Siberia wine is made from cran- 
berries. 

The word cranberry is said by 
some to be rightly craneberry, but 
the reason of it is unknown. 

CRANE, a large bird with a long, 
sharp, straight bill, long neck, and 
long legs. Cranes live mostly in 
marshes. and muddy flats. They 
usually go to warm countries in 
winter, and come north, again in the 
spring, flying mostly by night in 
large flocks at a great height. One 
always leads, and the rest follow in 
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two lines so as to form a triangle, 
making loud cries as they fly. When 
the leading one gets tired he goes 
behind and another one takes the 
head of the line. Cranes live chiefly 
on fish, small quadrupeds, insects, 
seeds, and roots. They build their 
nests in tall grass, of sticks and 
other coarse things, loosely put to- 
gether, and lay two bluish-white 
eggs. Both male and female sit on 
the nest. 

The Whooping Crane, called also 
the American and the white crane, 
is found chiefly in the South Atlantic 
and Gulf States, but goes as far 
north in the summer as Minnesota 
and Dakota, where it breeds. When 
full-grown it is white with black 
wing tips, black legs, red head, and 
dusky green bill. The young birds 
are bluish-gray marked with brown. 

The Sand-hill Grane, found in the 
Southern and Western States, is 
smaller than the whooping crane 
and has bluish-gray plumage, marked 
when young with brown. The sand- 
- hill crane is easily caught and tamed, 
and it becomes very fond of man and 
sometimes of animals. One became 
much attached to some pigs and 
followed them around wherever they 
went. It is very imitative too and 
will try to do what it sees others do. 
One belonging to a farmer used to 
fly up on the hay stack where a boy 
was tramping down the hay and 
tramp around just as he did. When 
the farmer was ploughing it would 
take the lines in its beak and strut 
after the horses in a very amusing 
way. 

There are several kinds of cranes 
in Europe during the summer, but as 
soon as cool weather comes they fly 
over the sea into Africa, and some 
go even to Southern Asia. In 
ancient times there were many queer 
stories told about these birds. The 
Egyptians said that they went every 
year to the sources of the Nile to 
fight the Pygmies, a race of dwarfs 
who livedin caves. These little men 
rode on rams and were armed with 
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bows and arrows, but according to 
Pliny the cranes were victorious and 
drove them out of their city. 

Another story is about the poet 
Ibycus, who, while on his way to the 
Olympic games to strive for the 
poets’ prize, was murdered in a 
forest by twomen. As he was dy- 
ing he looked up, and seeing a flock 
of cranes flying by, he cried out 
“Oh, ye bird travellers, become the 
avengers of Ibycus!” The next 
day, while the two murderers were 
at the Olympic games, a flock of 
cranes flew over, making loud cries. 
“Do you see the cranes of Ibycus?” 
cried one to the other, in a jesting 
tone. . Some persons standing near 
heard the remark, and as the news 
of the death of Ibycus had reached 
there, they caused the men_ to 
be arrested. They confessed their 
crime, and were put to death, and 
thus was Ibycus avenged by the 
cranes, 

The crane belongs to the order 


paludicole, or swamp-living birds. 


The word crane is from the Anglo- 
Saxon cram. 

CRANE, a machine for lifting 
heavy weights. The most common 
kind is made up of an upright post, 


Common Crane. 


A, which turns round, with an arm 
called a jib, B, reaching out from its 
top, as shown in the picture. On 
the end of the jib is a pulley, over 
which passes one end of the chain, 
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c, the other end being wound round 
(the drum or axle of the wheel. 
) Around the outside of the wheel is 
‘wound a rope, D, which also goes 
jround a roller, E, at the bottom of 
{the crane, and is wound on it by 
{turning the handle of the roller. 
‘When the hook on the chain is 
| hitched to a heavy weight, such as a 
| box or bale, the rope is wound up on 
tthe roller; this turns the wheel 
eabove, winding the chain up on its 
axle, and this lifts the weight. When 
iit is as high as is needed, the crane 
| post is turned and the weight is thus 
k swung round and put where it is 
‘wanted. This kind of crane is very 
juseful in unloading goods from ships 
-and loading them again into wagons 
(or carts. 

The travelling crane is made up of 
two frames moving on wheels, and 
jjoined together at the top by a strong 
frame. On each of the upright 


Travelling Crane. 
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‘frames is a barrel, on which the chain 
iis wound up, and which is turned by 
a handle called a WINCH. When 
both the winches are turned, the 
chain is wound up on both the 
barrels, and the weight, which is 
hung on the hook in the middle, is 
raised up; but if one winch be turned 
so as to wind up the chain, and the 
other one so as to unwind it, the 
Wweight will neither rise nor fall, but 
}iwill move toward the side where 
Wthe winch is winding up the chain, 
the little wheels on the top frame 
moving from side to side as the 
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weight is pulled one way or the other. 
The travelling crane can easily be 
moved anywhere, and thus carry a 
heavy weight to another place. This 
kind of crane is much used in large 
buildings, in stone yards, and on 
docks. 

There are many other kinds of 
cranes, some of which are worked 
by steam and are made strong enough 
to move immense weights. One | 
kind, strong enough to lift a ship out 
of the water, is called a derrick, after 
Theodoric, the name of a noted hang- 
man at Tyburn in the seventeenth 
century, because it is shaped some- 
thing like the gallows used by him. 

In great iron and steel plants and in 
many machine shops and foundries 
common cranes and derricks have 
now been superseded by the electro- 
magnetic crane or electro hfting 
magnet, by which a large amount of 
manual labor and much time are 
saved. Heavy and awkward pieces 
of metal had formerly to be securely 
bound with chains before attaching 
them to the hook of the crane, re- 
quiring the services of several men ; 
but.now the chains are done away 
with and only one man is needed to 
work the crane. This man, called 
the crane-driver, rides on the arm of 
the crane. When the arm swings 
over the loads to be raised, he simply 
lowers a great magnet on to the 
piece of metal and excites it electric- 
ally by turning on the current by 
means of a switch. The magnet 
thus excited takes a firm hold of the 
iron or steel mass, enabling it to be 
moved to the place where it is 
needed. On reaching this place the 
load is lowered, the crane-driver re- 
verses the switch, cutting off the cur- 
rent and releasing the magnet, and 
the crane is then ready for another 
load. As only a few seconds are 
needed to magnetize the lifting mag- 
net, a load may be picked up in a 
very short time, enabling a single 
crane to do the work of several. 
Electric cranes are made single anc 
double, the latter having two mag~ 
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nets, one at each end of a beam, 
which is suspended at the centre 
from the crane hook. This form is 
used in lifting long beams and the 
great steel plates used in ship-build- 
ing, some of which are thirty feet 
long. Loads weighing several tons 
are easily raised by these magnets, 
which can be used also for lifting 
very hot pieces of metal, making 
them especially useful in rolling mills 
and foundries. 

The word crane is from the Anglo- 
Saxon cram, the crane bird; and the 
machine is so named because its arm 
looks something like the neck of 
that bird. 

CRANK, in hand machines, a bent 
lever for turning a wheel, asin a 
grindstone, windlass, etc.; also, in 
machinery driven by power, an axis 
or lever jointed like an arm, for 
converting reciprocating into rotary 
motion. Reciprocating motion, in 
mechanics, is motion alternately 
backward and forward or up and 
down, as in the piston-rod of a steam 
engine; rotary motion is motion in a 
circle, as in a wheel around an axis. 
In an engine, the to and fro motion 
of the piston-rod is changed to cir- 
cular motion by means of the con- 
necting rod, which turns the crank 
and causes the fly-wheel and shaft to 
revolve. ‘This is shown in the illus- 
tration of GAS ENGINE, where the 
connecting-rod is connected directly 
with the piston-rod, and in that of 
STEAM ENGINE, where the connect- 
ing-rod is attached to one end of the 
walking-beam. 

. The word crank is from Dutch 
kronkelen, to bend. 

CRAPE, a kind of thin silk gauze 
worn chiefly for mourning. It is 
woven out of raw silk, the threads 
being tightly twisted, and afterward 
stiffened with gum, which as it dries 
partially untwists the threads and 
gives the fabric its rough or crinkled 
look. Itis usually dyed black, but is 
sometimes used white as a trimming 
for dresses. Chinacrape is a beau- 
tiful kind of smooth and heavy silk, 


re 


made in different colors, and used 
for rich dresses, shawls, etc, 

The word crape is from the French 
crépe, which is from the Latin crzs< 
pus, crisped or curled. 

CRAVAT, a neckcloth or tie worn 
around the collar. This article of 
dress was unknown to the ancients, 
who left the neck unconfined by any 
bandage. The modern cravat dates 
from about the middle of the seven- 
teenth century, when a regiment of 
Croats, or Cravates as the French 
called them, came into France, wear= 
ing a bandage about the neck—mus- 
lin or silk for officers and coarse stuff 
for privates—the ends usually tied in 
a bow or furnished with a tassel 
hanging on the breast. The fashion 
was soon adopted almost universally, 
the rich and military officers wearing 
finely embroidered cravats edged 
with lace, and private soldiers bands 
of cotton or black taffeta. The latter 
were tied around the neck by two 
small cords which in time gave place 
to a clasp or buckle, when the cravat 
took the name of “stock.” During 
and for some time after the French 
Revolution extravagantly large cra- 
vats were worn, the neck being en- 
veloped in many folds of cloth so as 
almost to bury the chin and mouth 
and to make it almost impossible to 
bend the head, but in time these ab- 
surdities gave way to simpler styles 
and cravats and neck-ties became 
much as they are at present. 

CRAWFISH, a small shell-fish, 
which looks much like the lobster, 
found in running streams, ponds, and 
lakes, It changes its shell every 
year, gaining in sizeeachtime. The 
new shell becomes hard in a few 
days. When any of its claws or feet 
are lost by accident, they will grow 
out again. Crawfish conceal them- 
selves by day and come out of their 
holes at night to feed. They live 
mostly on animal food, both living 
and dead, and will even eat decayed 
things. They love to burrow in the 
mud, and they often dig under the 
levees of the rivers in the South so 


CRAYON 326 


as to undermine them and cause 
\freshets. Crawfish are much es- 
teemed for food, and are also largely 
used by fishermen for bait. 

The crawfish belongs to 
branch arthropoda of the animal 
kingdom, to the class CRUSTACEANS, 
and to the lobster family. 

The word crawfish is from the old 
English creveys or crevzsh, which is 
{from the French écrevzsse. It is 
sometimes spelled crayfish. 

CRAYON, a kind of pencil for 
drawing, sometimes called a pastel. 
Crayons are made of chalk, pipe 
clay, gypsum, or charcoal, and are 
of all colors. The materials are 
ground up into a paste with some 
{ gum, starch, wax, soap, sugar, etc., 
to make them hold together, and are 
then moulded into little rolls of the 
proper size. The paste is colored 
with different things, such as Naples 
yellow, indigo, vermilion, umber, 
{and carmine, according to the color 
wanted. Black crayons are made of 
black chalk or of charcoal. 

The word crayon is French, and 
comes from the Latin crea, chalk. 

CREOSOTE, a yellowish, oily 
liquid, with a hot bitter taste, anda 
smoky smell. It is made up of 
CARBON, HYDROGEN, and OXYGEN, 
and is usually got by distilling (see 
ALCOHOL) wood tar. Meatis cured 
by smoking it because there is creo- 
sote in wood smoke; and if a little 
{creosote be put into the salt and 
j\ water in which hams and tongues are 
Jsoaked it will give them a fine flavor. 
KiCreosote is used as a medicine to 
stop vomiting, to dress sores, and 
fito cure toothache. When put into 
the hollow of an aching tooth, it 
Hstops the pain by deadening the 
nerve. Meat soaked in creosote and 
water will keep sweet a long time, 
Hand wood soaked in it is preserved 
from dry rot. 
|}! The word creosote means flesh- 
Hsaver, being from the Greek words 
4 kreas, flesh, and sozez7, to save. 
| CRESS, the name given to several 
kinds of plants used for salad. 
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Among them are the water-cress, or 
nasturtium, which grows _ beside 
running streams; the garden-cress, 
or peppergrass; and the winter- 
cress, which is found about hedges. 

The word cress is from the Anglo- 
Saxon cerse. 

CRICKET, a small insect belong- 
ing to the same family with the 
grasshopper and the locust. The 
hinder legs of crickets are very long © 
and the thighs are strong and formed 
for leaping. The wings, of which 
there are four, arestraight, and when 
not in use are folded lengthwise 
along the back. The shrill noise of 
crickets is made by the males only 
by raising the fore wings and rub- 
bing them on the hind wings. 
There are several kinds of crickets 
in the United States: the principal 
of which are the black mole cricket, 
so called because it is like the 
mole in its habits, which lives in 
burrows in the ground; and the tree 
cricket, a very delicate insect of an 
ivory yellow color, which lives mostly 
on trees. In old times people 
feared to kill the cricket, as it was 
thought to bring good luck to the 
house where it lived. 

The cricket belongs to the order 
orthoptera, or straight winged IN- 
SECTS. 

The word cricket in French ¢vz- 

uet, from créguer, to creak, to chirp. 

CROCODILE, alarge reptile, found 
in tropical waters all over the world, 


Head of Florida Crocodile. 


excepting in Europe. The crocodile 
of the Nile was one of the sacred 
animals of the Egyptians, who kept 


live ones in their temples, where they 


CROW 


oe 


were cared for by the priests and 
ornamented with gold and precious 
stones. When they died their bodies 
were embalmed and carefully buried. 
Many crocodile mummies may be 
seen in museums. Crocodiles are 
found also in Asia and in Australia. 
There are two kinds in America, one 
of which is found in the West Indies 
and South Amertca, and the other in 
the West Indies, Central America, 
and Florida. The Florida kind 
grows from ten to twenty feet long, 
is brown and black on top and _yel- 
low below, and has along head as 
shown in the picture. 

The word crocodile is from the 
Latin crocodilus, Greek krokodezlos, 
a lizard, crocodile. 

CROW. Thecommon crow of the 
United States is somewhat larger 
than a pigeon. It has a short thick 
neck, large head, and large straight 
bill, and is generally shiny black, 
though white ones, or ALBINOS, are 
sometimes seen, Crows live in soci- 
eties near inhabitated places, especi- 
ally near farms. Farmers usually 
call them thievish birds, because they 
pull up the seeds of sprouting corn 
and other grain, and they kill a great 
many of them every year with guns, 
traps, and poisoned grain. They 
also put up scarecrows, or figures 
dressed up like a man or woman, in 
the fields to frighten them away, and 
almost every boy who can climb a 
tree robs their nests. But this is 
wrong, for although the crows may 
sometimes do a little damage, they 
do a great deal of good by eating 
insects, grubs, and worms, which, if 
jeft alone, would harm the corn much 
more than they do. They also de- 
stroy many moles and mice, and 
even eat decayed things when they 
cannot get better food. In Japan 
they are made welcome everywhere 
on this account, and are never 
harmed. In the island of Corsica 
the farmers have a singular way of 
killing them, They roll up pieces of 
stiff paper into cones like a cornuco- 
pia, glue a piece of meat in the bot- 
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tom, and smear the upper part with 
glue, and put them open end up in 
holes in the fields. The crow plun- 
ges its head in, and draws forth not 
only the meat, but also the cone of 
paper glued fast to the feathers of 
the neck. Thus blinded, it rises in 
the air, but is soon tired out and falls 
to the ground. 

Crows are very sly, cunning birds 
and are sure to keep out of the way 
of a man with a gun. When they 
feed in a field they usually have a 
watchman perched on a high tree, 
who gives the alarm when anyone 
comes near, and when his loud “ caw, 
caw,” is heard they fly away to a 
safe place until the danger is past. 
Crows eat snakes and frogs, and 
steal and devour the eggs of other 
birds. They take great pleasure in 
worrying small animals, such as the 
opossum and racoons, and will even 
chase hawks and eagles. 

Some crows go south in winter 
and some stay where they usually 
live. They build their nests of 
sticks, woven with grass, in hidden 
places in swamps or thick woods, 
and one pair will often keep the same 
nest year after year. In some 
places, where there are no trees and 
shrubs, crows are said to build their 
nests of the dried bones of fish that 
have been thrown upon the shore. 
The eggs, usually five or six, are 
bluish-green spotted and marked 
with brownish-green. While the 
female is sitting, the male bird waits 
on her with the greatest care. 

The crow may be easily tamed, if 
taken from the nest when young, and 
may be taught almost as many tricks 
asthe parrot. It may even be taught 
to speak a few words. If treated 
well, a tamed crow will show much 
affection for its master, and will 
come when called by its name; but 
it is very apt to be mischievous and 
thievish. It will steal and hide 
away any small thing which it can 
carry, such as keys, spectacles, and 
pocket-knives. I have heard of a 
crow which once stole the key of the 
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| smoke house on a farm, and when 
| the cook wanted to get some ham in 
_the morning for breakfast she had to 
| pull the staple out before she could 
| get the door open. Ina few days a 
/new key was bought and then the 
thief brought back the old one all 

rusty. This same crow used to take 
‘great delight in stealing the dog’s 
,and cat’s dinner and flying up on to 
‘the barn with it; and when it had 
‘eaten all it could it would come down 
/and bury the rest. If a strange dog 
(came on the place it would fly on its 
| back and peck and scratch it until it 
‘was glad enough to run away. It 
| liked the old cat very well, but when 
‘she brought out some new kittens 
iit walked round them flapping its 


(call the cows, and make a noise 
| like the dinner-horn. 

‘The crow belongs to the order 
i ensessores, or perching BIRDS, and to 
the same family with the raven, rook, 
jjay, and magpie. 

The Anglo-Saxons called this bird 
craw from the sound of its voice, 
and from this comes our word crow. 

CRUCIBLE, a vessel or pot in 
which glass, metals, etc., are melted. 
Crucibles are generally made of clay 
mixed with coke-dust, BLACK-LEAD, 
ksand, or broken crucibles. They 
have to stand so great a heat that 
‘they can be used only three or four 
itimes. At Krupp’s great steel works 
at Essen, in Prussia, crucibles are 
jused only once and then broken up 
ito be made over again. So many 
‘are needed there that 100,000 of 

hem are drying at a time. Cru- 
ibles made of porcelain, platinum, 

black-lead are used by 
Some pictures of the kind 
f crucibles used in melting glass 
re given in the article GLASS, 
The best crucibles in the world 
are those made in this country of 
lack-lead or graphite, most of those 
sed in melting metals being of this 


kind. One half of the material used 
is black-lead, and the other half is 
made up of blue clay, kaolin, and 
fire-sand. The black-lead for cru- 
cibles is mostly brought from Ceylon, 
though someis got from Ticonderoga 
in New York; the blue clay is Ger- 
man pipe-clay, from Hesse; and the 
kaolin (see CLAY) is found on Staten 
Island. The fire-sand, which is 
nearly pure silica (see SILICON), is 
got from Martha’s Vineyard and ~ 
Long Island. Crucibles are made 
chiefly in Philadelphia, Pittsburg, 
Jersey City, Taunton, Mass., St. 
Louis, and Bridgeport, Conn., and 
Mascoutah, III. 

The word crucible is from the new 
Latin cruczhulum, which is from 
the Latin crux, genitive cruczs, 
cross; and the name was given to 
these pots because they were marked 
in old times with the sign of the cross 
to keep the devil away from them. 

CRUSTACEANS. This class of 
animals may be called the insects of 
the sea, because they are like insects in 
many things. Most of them have 
compound eyes, or eyes made up of 
small ones, like those of numerous 
insects, and they also have antenne, 
or feelers, and many pairs of legs; 
but they are generally strong instead 
of weak, and are fitted, like FISHES, 
to breathe in water. They are ail 
covered with shells, not stony like 
those of mollusks, but softer and 
made up of rings fitted together, 
like the bodies of all articulate ANI- 
MALS. Their shell is really an out- 
side skeleton, and is formed, like the 
inside skeletons of other animals, by 
a limey matter given off from the 
BLOOD of the animal itself. It is 
made up of layers or leaves of lime 
(CALCIUM carbonate), the outside 
one of which is generally colored, 
sometimes dark brown, sometimes 
yellowish or reddish brown, and 
sometimes blue-black or green-black, 
When put into ALCOHOL, ACIDS, or 
boiling water, the color of the shells 
of most crustaceans change to red, 
as is seen in boiled lobsters and crabs, 
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Crustaceans usually change their 
shell every year. When the time 
comes for casting it, the body pines 
away and grows smaller until it 
separates in all parts from it; the 
shell then opens in some part, and 
the animal works itself out. This 
changing of the shell is necessary, 
because after it is once formed it 
does not grow with the other parts, 
and in time becomes too small for 
the body. When the old shell is got 
rid of, the animal crawls away into 
some quiet place and waits for a 
new one to grow. 

Most crustaceans have hooked 
claws with teeth, which they use as 
pincers, and with which they fight 
not only against their enemies, but 
with each other. In these fights 
they often lose a foot, a feeler, or a 
claw, but the lost parts grow again 
in ashort time. This is the reason 
why lobsters and crabs are so often 
seen with one claw larger than the 
other; the smaller one has been 
lost, and has not yet fully grown 
again. On the coast of Spain a 
kind of crab is caught for its claw 
alone, which is much prized for food. 
When the claw has been pulled off, 
the animal is thrown back into the 
sea to let another one grow. 

Crustaceans live mostly on the sea 
coast, among rocks and near the 
shore ; but a few live in deep water. 
They feed chiefly on other animals, 
both living and dead. They use 
their claws in eating, carrying food 
to the mouth first with one claw 
and then with the other, in much the 
same way as human beings use their 
hands. When a crab catches a 
mussel with its shell open, it quickly 
seizes it with one claw so that it can- 
not close it, and then tears the meat 
out little by little with the other 
claw, until the whole is eaten. Large 
crabs often eat little crabs, tearing 
them to pieces bit by bit; but lob- 
sters generally kill their prey before 
beginning to eat it. Crustaceans 
have a great love for oysters, and 
some are said to watch for one to 
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| open its shell and then to slip a stone 


in so that it may eat it at its leisure, 
but this is doubtful. 

There are several orders of crus- 
taceans, but only one, the aecapoda, 
or ten-footed crustaceans, whose 
feet are mostly in five pairs, and to 
which the LOBSTER, CRAB, SHRIMP, 
and CRAWFISH belong, will be told 
about in this book. 

The word crustacean is from the 
Latin crusfa, a crust or shell, and 
these animals are so-called because 
they have shells. 

CUCKOO. The European cuckoo 
lives mostly in the warm parts of 
South Europe, but appears in Great 
Britain usually in April, and stays 
until August. Its back, neck, and 
breast are of a deep bluish-gray, and 
the under parts are white barred 
with black. The cuckoo does not 
make any nest, but has the singular 
habit of laying its eggs in the nests 
of other birds, and leaving them to 
be hatched by them. It is said also 
that the young cuckoos cast out of 
the nest the young of the bird which 
hatches them, and that the bird, not 
knowing of her loss, raises them as 
her own. The American cuckoos 
have not this bad habit. There are 
three kinds in the United States; but 
the principal one is the yellow-billed, 
sometimes called the cow-bird be- 
cause its notes sound like “cow, 
cow.” It is greenish-brown above 
and grayish below, and has a yellow 
bill about an inch long. It lives 
mostly in thick woods, and builds a 
nest of sticks and grass on the branch 
of some low tree. It lays four or 
five bright green eggs. Its food is 
chiefly insects, snails, and berries, 
but it also sucks the eggs of other 
birds. This bird is found in all 
parts of the United States—in the 
North during the summer, and in the 
South in cold weather. 

The cuckoo belongs to the order 
coccyges and the family cuculide. 
It is closely related to the king- 
fishers. 

The word cuckoo comes from the 
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atin cuculus, Greek kokkux ; and 
he bird is so called from the sound 
pf its note in spring. 
| CUCUMBER. Thecucumber first 
ame from India, where it has been 
bultivated for three thousand years. 
fit was not carried to China until 
the second century B. C., but it 
had spread westward before that. 
he ancient Greeks cultivated it and 
fit was a favorite with the Romans, 
but no trace of it has been found in 
lancient Egypt. In its wild state 
it is very bitter, and it is thought 
that only long-continued cultivation 
as made it fit for food. In the 
United States it is eaten raw, cut up 
ith salt, pepper, and vinegar, or 
made into pickles, but in Europe it 
lis eaten cooked in different ways. 


Hbeautifying the skin, Young cucum- 
Hbers pickled are sometimes called 
beherkins. The squirting cucumber 
'srows wild in the south of Europe. 
When ripe the fruit drops off its 
stem and squirts out all its seeds 
Eand juice. A powerful drug called 
datertum is made from its juice. 


Latin cucumzs. 

| CURRANT: There are many 
Ikinds of currants, of which the red 
hvariety is the most common in the 
i United States, where it grows wild. 
H)It grows wild also in Northern and 
| Middle Europe and in Siberia. It 
was not known to the Greeks and 
‘Romans, and was not cultivated in 
|) Europe until the Middle Ages. The 
|, white currant is liked better by some 
| because its juice is less sour. The 
black currant has a larger berry than 
! the other kinds, and is stil] less acid. 
‘In Russia there is a currrant which 
bears bright yellow berries. 

The sourness of the currant is due 
to malic ACID. Its juice is made into 
wine, jelly, preserves, tarts, etc. In 
1] Russia wine is made from the black 

‘currant, in Siberia its leaves are 
made into a drink something like 


The word cucumber is from the 
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tea, and in France a cordial called 
liqueur de Casszs is prepared from 
it. 


The currant gets its name from 


Corinth, in Greece, from whence the 
small grape called the Zante currant 
was first brought. 
currant, which is a different kind of 


The common 
plant, was named from this because 
its fruit locks much like it. 

CURRY, an East Indian powder 
or paste, mugh used in cooking as a 
seasoning. It is made of turmeric, 
coriander-seed powder, pepper, gin- 
ger, cummin, mustard, mace, cinna- 
mon, and cardamom, mixed in many 
ways. 

The word curry is the English 
form of the East Indian £arz. 

CUTTLE FISH. The form of the 
cuttle fish can be best understood 
from the picture. It has ten arms 


Cuttle Fish. 


or legs growing out round the head, 


two of which are longer than the 
others. It can walk head downward 
on these arms on the bottom of the 
sea, and it can swim by means of 
them and its fins ; but it can swim 
much faster backward by blowing 
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water out of its breathing tube, 
which opens under the head. The 
hinder part of the body is fitted with 
a light soft bone the use of which is 
not exactly known, but some think 
it acts as a kind of fender to keep 
the animal from being hurt by strik- 
ing against things when swimming 
backward. This bone, which is 
porous, or full of little holes, is the 
common cuttle-bone, which we often 
see in bird cages. Birds love to 
whet their beaks on it, and they also 
get from it the lime which they need 
for the growth of their bones. A 
kind of tooth powder, called “ white 
coral powder,” is made from cuttle- 
bone, and jewellers make of it a 
powder called “ pounce” for polish- 
ing soft metals. 

The arms of cuttle fish have on 
them many little suckers, by which 
they seize and hold their prey. In 
stormy weather they sometimes an- 
chor themselves by means of the two 
long arms, thus leaving their other 
arms free. They will let these arms 
be broken sooner than let go of 
what they have seized. Like other 
cephalopods, cuttle fish have a bag 
filled with a black fluid 
like ink, which they can 
squirt out to darken the 
water when an enemy is 
near. They will also blow 
out this ink on land. A 
story is told of an English 
officer who, after having 
dressed fora dinner party, 
walked down on the beach 
to study natural history, 
of which he was very 
fond. He found in the 
hollow of a rock a cuttle 
fish, which looked out 
with its great eyes at him 
with as much apparent 
interest as he looked 
at it; but after a few 
moments of this fixed gaze the ani- 
mal ended the interview by blow- 
ing a stream of its ink all over the 
officer, who was obliged to go home 
and change his dress. 
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knew of this fluid, and used it for 
making writing ink, and now the 
water-color paint called sepia is made 
from it. Cuttle fish EGGS, which are 
usually fastened to seaweed, and 
look like a bunch of black grapes, 
are used in Italy for making neck — 


‘laces. 


Cuttle fish are found in the sea in 
all parts of the world, and in some 
seasons they come to the shore in 
great numbers. They live mostly 
on small fishes, of which they killa» 
great many, even after they have 
eaten all they want. But they have 
fierce enemies in the dolphins, which 
hunt them for sport, as they do little 
fish, and kill them wherever they can 
catch them. They are eaten by the 
people of many countries. 

The cuttle fish is a cephalopod ani- 
mal of the sub-kingdom of MOL- 
LUSKS. 

The cuttle fish getsits name from 
the old English word czffle, a knife, 
because its bone is shaped somewhat 
like the blade of a knife. 

CYCLE. In 1816 Baron Karl von 
Drais, of Mannheim, Germany, made 
a kind of velocipede, called after him 


Fig. 1.—Draisine, 


“ draisine,” which was thought at the 
time to be a wonderful machine. 
Its form, somewhat like that of a 
safety bicycle, can be seen in Fig. 1, 


The Romans | which is taken from an old picture. 
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hind wheel, was made in England. 


‘It had no treadles, but was pushed 
It is said that a Frenchman sug- 


‘along by the rider’s feet on the 
;ground. In 1818 the 
‘draisine was intro- 
‘duced into England, 
(and the next year 
jinto New York, Bos- 
‘ton, and some other 
_ American cities, and 
{for a time was popu- 
‘lar. Improvements 
‘soon began to be 
imade in it; in 1826 
.a three-wheeled ve- 
| locipede, to be moved 
| by cranks, or pedals, 


_— 


Fig. 2.—McMillan. 


gested making the 
front wheel larger 
than the rear one, an 
American added the 
rubber tire, and an 
Englishman put in 
the ball bearings. 
Though this was 
a great improvement 
on any machine be- 
fore it, it was still 
clumsy and im- 


was made in France; about 
1840 a Scotchman named Mc- 
Millan fitted pedals to a drais- 
ine, and about 1845 another 
Scotchman named Dalzell made 
a rear-driving bicycle much like 
| the safety of to-day. In 1865 a 
Frenchman named Lallement 
made a similar machine. In 
1866 this was patented in this 
country, and became quite popu- 
lar for a while, but as it was still 
-an awkward machine it soon 
went out of use. But the idea 
'was a good one, and inventors 
| kept at work trying to improve 
1 it. About 1868 the first real ~ 

|| bicycle, with a large front wheel 
with the saddle above it, and asmall 


perfect as compared with the bicycle 
of to-day. But the inventors kept at 
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work at it, and many new forms ap-|as examples. Soon afterward the 
peared, of which the Ariel of 1873) rear-driving chain safety appeared 
(Fig. 4), the American Star of 1881] and the large wheels went out of 
(Fig. 5}, and the perfected ordinary | fashion. The safety has undergone 
bicvcle of 1886 (Fig. 6) may be taken | many changes in the past few years, 


Fig. 5.—American Star, 


and many different kinds are now} introduced in 1889, is a rubber and 
sold. Among the most important] canvas tube about two inches in 
additions are the pneumatic andJ]diameter, the hollow of which is 
cushion tires, which make it pos-| filled with air by means of a small 
sible to ride with comfort over|air-pump. The cushion, a rubber 
rough roads. The pneumatic tire, | tire of 1} inches, with a half-inch hol- 


Fig. 6,—Ordinary, 1886, 


low, is less costly and far less liable to | pleasure and exercise, but are put 
accident than the pneumatic, but|also to many useful purposes. In 
perhaps not quite so fast or comfort-} England they are largely used by 
able. mail carriers and to some extent in 

Bicycles are ridden not only for| this country. In most European 
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ountries they are now used in the 
inilitary service, and for many pur- 
poses have been proved to be su- 
erior to horses, especially for long 
flistances. 

_ Besides the bicycle form, cycles are 
made also in many other shapes, 
kuch as tricycles—with three wheels, 


of which there are many kinds; 
tandems and sociables—for two or 
more riders, etc. 

Motor cycles, or cycles driven by 
some kind of motor, are much used 
in Europe, where roads are good, 
and are increasing in popularity in 
America. 


|- CYMBALS, brass musical instru- 
ments, made of two round hollow 


plates, played by being struck to- 
gether, one 


Cymbals 
ments, and were used by the Greeks 


The word cymbal is made from 
the Greek Aumbalon, from &uwbos, 
hollow. . 

CYPRESS, a large tree of the same 
family with the pine, which grows in 
the Middle and Southern United 
States. It is sometimes ten OF 
twelve feet thick at the ground, and 


Fig. 7-—Safety- 


higher than two four-story houses. 
The trunk is often hollow and has 
its bark deeply creased, and all 
around it, especially in swamps, 
where it mostly grows, little pointed 
stumps called cypress knees spring 
up from the roots. The cypress 
has fine light-green_ leaves, which 
turn brown and fall in the autumn 
snd its limbs are often hung with 
moss. 

Cypress wood is straight-grained 
and easily worked, and is much 
used in carpentry and for making 
shingles. It is also used for founda- 
tions of houses and for piles in wet 
places, as it will not rot under 
water. 

The word cypress is from the 
Latin cupressus, Cypress. 
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DACE, the name of several kinds 
of small fishes found in fresh-water 
lakes and streams in the United 
States. The black-nosed dace, com- 
monly called MINNOW, is found in 
brooks in New England and New 
York. It is seldom more than three 
inches long, is brown above, silvery- 
white below, and has a dark band 
running from the head to thetail. It 
makes good bait for catching other 
fishes. The fish commonly called 
the roach, also found in New York 
and New England, is the roach- 
dace or silver dace, as there’ are no 
roaches in this country. It is dark- 
brown above, the upper part of the 
sides bronze-green, and the lower 
part golden or coppery. The roach- 
dace is sometimes more than a foot 
long, but usually about eight or nine 
inches. 

The word dace is sometimes 
spelled dar¢ and dare, and is from 
the French dard, dart; the fish is 
probably so called from its shape, or 
because it darts in the water. 


DAGUERREOTYPE. See PHO- 
TOGRAPH. 
DAHLIA, a beautiful flowering 


plant, first brought from Mexico, 
but now common in Europe and the 
United States. The first roots were 
carried to Europe in 1790 by Hum- 
boldt. There are now said to be 
more than two thousand kinds of 
dahlias. The roots are eaten in 
Mexico, but are not thought fit to eat 
here. 

The dahlia is named from Dr. 
Dahl, a Swedish botanist. 

DAISY. The flower called by this 
name in the United States is not the 
true daisy; it is a kind of chrysanthe- 
mum, and is rightly called ox-eye 


daisy or whiteweed. It hasa yellow 
centre, from which branch out many 
white petals or leaves like rays, 
The daisy is a favorite flower with 
children. Girls pull off the white 
petals one by one, saying with one 
“He loves me,” and with the next 
“he loves me not,” and think that 
their fate in love will be like the 
words spoken with the last one, 
The flowers also make pretty chains 
and ornaments for hats. The true 
daisy does not grow wild in the 
United States, but is plentiful all over 
Europe, and is found almost all the 
year round blooming in pastures and 
meadows. It issmaller than the ox- 
eye daisy and does not grow so high. 
Its flowers, the edges of which are 
often tinted with crimson, close at 
night. This daisy, called gowan in 
Scotland, is the one noted in poetry 
and song. 

The word daisy is changed from 
day’s eye, which is from the Anglo- 
Saxon deges-edge, day’s eye. 

DAM, a bank or wall to hinder 
the flow of water in a stream. 
Dams have many uses, such as the 
storing up of water to turn ma- 
chinery or supplying aqueducts, the 
raising of the level of water in rivers 
to help navigation, etc. They are 
usually built where the stream is 
wide, especially where there are apt 
to be freshets, so that the water 
when high may flow freely over 
them} if built in narrow places they 
have to be made very strong, as 
there will be great pressure upon 
them, for the water presses against 
the dam just as heavily as it does 
against the bottom. In still and 
shallow water dams may be built of 
earth, but where the current is swift 


234 


| 
‘DAMASK 


zand the water deep they are usually 
;made of solid stone masonry or of 
(timber, or of both together. A dam 
built to supply water to turn the 
imachinery of a factory is usually 
tniade with a channel called a race, 
| which leads the water directly. to the 
‘WHEEL that it turns; and when 
«several factories or mills get their 
‘water power from one dam, a canal 
iis usually dug on one side of it and 
‘each factory gets its water through 
-a race leading from the canal. 

A Coffer-Dam is a dam to keep 
‘water out of an enclosed place, 
‘usually in the bed of a river, so that 
digging or other work may be car- 
-ried on within it, It is used in mak- 
ing the piers for bridges and in clear- 
ing away things which hinder navi- 
gation. It is made sometimes by 
driving down several rows of PILES 
and filling in the spaces between 
them with clay and gravel, some- 
times by sinking to the bottom a crib 
or kind of box made of strong tim- 
bers lined with plank, and some- 
times, when the space wanted is 
small, by sinking an iron cylinder. 
When the dam is finished, the water 
is pumped out of it, and workmen 
can then go down into it to do 
what is needed. 

The word dam is from the Anglo- 
Saxon demman, to stop the flow of 
anything. 

DAMASK, a kind of silk cloth 
with figures of fruits, flowers, etc., 
| woven in it. In old times hand- 
some and costly dresses were made 
of it, but now it is used mostly for 
curtains and furniture covering. 
Damask is now made sometimes of 
wool, and sometimes of linen, or 
a mixture of linen and cotton. It is 
woven with a twill (see CLOTH ) in 
which the weft threads skip eight o 
the warp. Linen damasks are used 
chiefly for table-cloths and napkins. 
The cloth called diaper is a_ kind of 
damask in which the weft skips five 
threads instead of eight. 

Damask gets its name from Dam- 
ascus, where it was first made. 
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DANDELION, a plant with a 
bright-yellow flower, common in the 
fields of Europe and the United 
States. Its leaves are eaten for 
salad, and its roots are sometimes 
roasted and used for coffee. The 
juice of the plantis given as a medi- 
cine. Whenit goes to seed it makes 
a pretty white fluffy ball, which chil- 
dren Call “time flower” or “the 
clock.” When blown with the 
mouth, the white threads fly off, and ~ 
they tell the time by the number of 
ee it takes to clear all the threads 
off. 

The word dandelion is from the 
French dent de lion, \ion’s tooth, 
and the plant is so called on account 
of its deeply notched leaves. 

DATE, the fruit of the date palm. 
The tree grows well only in a warm, 
dry climate; it is found chiefly in the 
countries extending from the Canary 
Islands and the east coast of Africa 
to the Valley of the Indus. It is 
quite talland straight, and has no 
branches, but bears at the top a 
crown of forty to eighty leaves, 
generally eight to ten feet long, 
among which the fruit hangs in 
bunches. It is one of the most use- 
ful trees in the world. The trunk 
makes timber for houses and fences, 
and wood for fuel; the leaves are 
used for making baskets, bags, mats, 
fans, brushes, ropes and cords, and 
for covering roofs and walls; and 
the fruit gives food to millions of 
people. Wine and vinegar are made 
from the fruit, and a liquor called 
palm wine from the sap of the tree. 
The soft pith of the shoots and the 
young unfolded leaves are eaten 
under the name of palm cabbage. 
Oil is made by grinding and pressing 
the stones of the fruit, and what is 
In Africa the 
fruit is one of the chief articles of food, 
and is eaten either fresh or dried. 
Dried dates pounded together into a 
mass, as they are usually brought 
to this country, make the chief food 
of the caravans in their journeys 


through the great desert of Sahara. 
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The trunk of the date tree is very 
hard to climb, but the Arabs have 
an easy way of getting up it to pick 
the fruit. The climber puts a rope 
round his back and under his arm- 
pits and then round the tree, and 
ties the ends ina knot. Putting the 
rope into one of the notches left by 
the fallen stalk of a leaf, he slips the 
rope down to about the middle of his 
back, and then taking hold of the 
trunk with his hands and knees raises 
himself up a few inches. Then, 
while holding fast with knees, feet, 
and one hand, he slips the rope up 
with the other hand until it rests on 
the next notch, and so on until he 
getstothe top. Theclusters of fruit 


are then picked and thrown down, 
where they are caught in a cloth held 
at the corners by other men. 

The word date comes from the 
Latin dactylus, Greek dauktulos, a 
finger, and the fruit is so called be- 
cause it is shaped somewhat like a 
finger. 

DEER. There are many kinds of 
deer, and they are found in all parts 
of the world, excepting Australia 
and Africa south of the desert of 
Sahara. They are generally grace-~ 
ful animals, and are noted for their 
shyness and fleetness. The males 
of almost all the kinds have branch- 
ing horns, which are cast off yearly, 
new ones growing in their place. 


Antlers of the Stag, from the Second to the Seventh Year. 


The female deer generally have no 
horns. The shape of the horns, 
which are called antlers, differs much 
in different kinds of deer, some being 
round with many branches, and 
some flat and broad. Deer’s antlers 
are not hollow horn, like the horns 
of cattle, but a bony substance which 
is really a part of the skull, 

The Red Deer or Stag is found in 


the temperate parts of Europe and | 


Northern Asia. It is the principal 
kind in Great Britain, and large 
herds are kept in the Highlands of 
Scotland. A full grown one stands 
about four feet high at the shoulder ; 
its color in summer is reddish-brown 
and in winter grayish-brown. The 
male is commonly called a hart after 
its fifth year, and the female a hind 


after its third year. The horns of 
the male first come like two small 
knobs which grow out of the skull 
and push the skin up. The skin on 
them dies and in time the horns 
come off. New ones begin to grow 
at once, and in the second year are 
something like cows’ horns without 
any branches. When they are of 
full size the skin comes off, leaving - 
the horns bare and hard. These 
fall in turn, and are followed the 
third year by horns with one branch 
on each. Thus a change is made 
every year, the antlers increasing in 
size and in the number of branches 
each time until the animal has 
reached old age, when they begin to 
grow smaller. In the picture the 
growth of a stag’s horns is shown 
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for six years, the first one being the 

second year’s growth, and so on. 
_When a stag has horns with twelve 
| branches he is called in Scotland a 
| “ royal stag.” 

The skin which covers deers’ horns 
while they are growing is called the 
velvet, and the horns while so cov- 
ered are said to be “in the velvet.” 
This skin is full of veins, and from 
the blood in them the antlers are 
made. The little creases for the 
arteries may be seen on the outside 
of almost any dry antlers. After 
the antlers are fully grown the supply 
of blood is cut off from the arteries 
little by little, and the skin or velvet 
then dries up and peels off. The 
deer almost always helps it off by 
rubbing his antlers against trees. 

The Fallow Deer, found wild in 
Western Asia, North Africa, and 
Sardinia, is the kind often seen in 

parks in Britain. It gets its name 

from its fallow or yellowish color, 
often spotted with white. It is 
| smaller than the red deer, standing 
| about three feet high at the shoulder. 
The male is commonly called a buck 
and the female a doe. A young 
buck or doe is called a fawn. 

The Roe Deer lives in temperate 
Europe as far east as Syria. It is 
the smallest deer in Britain, being 
often little more than two feet high 
at theshoulder. Its color is reddish- 
| brown with white on the rump. Its 
| horns are about a foot high and 
| stand erect, branching near the tip. 
| The roe deer loves woods, where it 
hides in the day, coming out at even- 
ing for food. It often does much 
| damage to crops. The male is 
commonly called a roebuck. 

There are several kinds of deer in 
North America, including the Vir- 
ginia deer, found east of the Missouri 
River, the wapiti, or American elk, of 
the northern and northwestern parts 
of the United States; the mule deer 
and white-tailed deer of the North- 
west; the black-tailed deer of the 
Pacific coast; the moose of the north 
parts of America, and the reindeer. 


The Virginia Deer is the one 
usually seen in parks. It is the 
most beautiful of all the deer, having 
a graceful form, with long, slim legs, 
a long neck and small head, large 
ears, and large, full eyes. The color 
is reddish-brown in summer and 
grayish in winter, with the throat 
and tail always white. It lives on 
grass in summer, but in the autumn 
eats many berries, nuts, and acorns, 
and in the winter feeds mostly on- 
buds and tender twigs. The antlers 
or horns of the males are full grown 
in the middle of summer, and remain 
till January, when they drop off and 
new ones begin togrow. The males 
are great fighters, and sometimes 
two of them get their horns so locked 
together that they cannot get them 
apart again, and die of starvation. 
The flesh of the common deer is ten- 
der and juicy, and of good flavor. 

The American Elk is much like 
the red deer of Europe, but is larger, 
being nearly as large as a horse. It 
is chestnut-red in summer and gray- 
ish in winter. Its horns are the 
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Head of American Elk. 


finest of all the deer’s horns, being 
five or six feet long and having many 
branches, as shown in the picture. 
A set of these horns have been 
found which were so long that when 
standing on their tips a tall man 
could walk through them without 
touching. The elk of Europe has 
large spreading flat horns. 


DEER 


The word elk is from the Celtic 
elch or elg. Julius Cesar, who first 
wrote about the elk, called it aces. 

The Moose is the largest of all the 
deer family, being equal in size to a 
heavy horse. It has very long legs 
and a large, ugly head with long, 
broad antlers. It is grayish-brown, 
and its hairis coarse. The moose is 
an awkward animal, but can run 
very fast. It is still common in the 
wild parts of Maine and Northern 
New York, and thence upward to 
the frozen regions. In the winter 
the moose keeps on the wooded hill- 
sides, living on tender shoots and 
the bark of trees, being very fond of 
birch and poplar. In the spring it 


Head of Moose. 


comes down to the rivers and lakes, 
and may often be seen standing in 
the water to get rid of the flies and 
gnats. Its antlers are shed every 
year, usually in December; they 
begin to grow again about the Ist 
of April, and are full grown in June 
or July. The flesh of the moose is 
coarse, but is much liked by many. 

The word moose is from the In- 
dian name of the animal, which was 
MONE SOA OF M100S0Q. 

The Caribou, or American Rein: 
deer, is found in Maine, New Bruns- 
wick, and westward as far as Lake 
Superior. It is thought by some to 
be the same as the reindeer of Lap- 
Jand., It is considerably larger than 
the common deer, is deep brown in 
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DEMIJOHN 
summer and grayish in winter, and, 
unlike other deer, both males and 
females have horns. In winter it 
lives mostly in swamps, feeding on 
mosses and lichens, but in spring it’ 
goes up the hillsides and lives on 
buds and twigs. Far in the North 
herds of more than a hundred of 
them are sometimes seen. The car- 
ibou is very fleet, and not easily 
tired. Hunters have sometimes fol- 
lowed one more than a week with- 
out being able to get a shot at it. 
The flesh is tender and of good fla- 
vor. The skin when dressed makes 
the best clothing for very cold coun- 
tries. It is said that a person wear- 
ing a suit of caribou leather and 
having a blanket of the same can 
sleep warmly on the snow even in the 
great cold of an Arctic winter’s 
night. It is thought that the caribou 
may be tamed and made as useful 
as the REINDEER of Lapland. 

The deer is one of the most useful 
of the wild animals. Its flesh, which 
is called venison, is excellent for 
food; its tanned skin, commonly 
called buckskin, is valuable for many 
uses; its sinews furnish the Indians 
with bow-strings and cords for many 
other purposes; and its horns are 
made into handles for cutlery. The 
parings of deer’s horn were formerly 
made into hartshorn or AMMONIA. 

The deer is a MAMMAL of the 
order ungulata or animals with 
hoofs. 

The word deer comes from the 
Anglo-Saxon word deor, which once 
meant any small wild animal. 

DEMIJOHN, a kind of large glass 
bottle covered with wicker-work. 
The glass part is blown, like any 
other BOTTLE, and the wicker-work, 
which is usually of willow or osier, 
is then woven around it in the same 
way that a BASKET is made. Demi- 
johns are very useful because, on 
account of their strength, they can 
be made much larger than bottles. 
Acids are commonly put up in large 
demijohns called carboys. 

The word demijohr is from the 
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bFrench dame-jeane, Lady Jane. In 
JEgypt a demijohn is called dama- 
.gan, which is said to be from Dama- 
ghan, a town in Persia, once noted 
for its glasswork. 

DERRICK. See CRANE. 

DEW. A certain amount of heat 
iis necessary to keep the watery 
)vapor in the AIR from condensing, 
(that is, from changing back again 
jinto water; and the lowest degree 
kof heat at which it will remain in 
(the air as vapor is called the dew- 
point. While the heat is above or 
at the dew-point the vapor will stay 
iin the air; but if the heat falls be- 
low the dew-point the vapor will be 
(condensed and will fall to the earth 
jas dew or RAIN. 

The earth, which gets its heat 
(directly from the sun itself, and not 
{from the air, which the sun does not 
|heat, is always radiating, that is 
;giving off its heat; and not only 
‘the earth, but all things on it, es- 
‘pecially all kinds of plants, are all 
‘the time radiating heat, so that at 
night, when there is no sun to give 
‘them more heat, their surfaces be- 
‘come cold. When air which is full 
_of vapor touches these cold surfaces 
the part of it next to them is cooled 
‘below the dew-point and its vapor 
is condensed on them in the form of 
‘dew. The moisture which collects 
‘on the outside of a pitcher Olmice= 
| water in a warm room is an example 
lof this. There is more dew on a 
| fine clear night than on a cloudy 
ght, because when there are no 
clouds the heat given off by the 
earth passes into space, Or the upper 
air, and is lost, and the earth be- 
comes cold enough to condense the 
vapor into dew ; but when there are 
clouds they stop the heat from 
going off into the upper air, and the 
earth does not become cold enough 
to condense the vapor. An awning 
or a tree will keep the dew from 
forming under them, not because 
it stops the dew from falling, but 
because it prevents the heat from 
rising from the earth, so that it does 
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not become cold enough to condense 
the vapor in the air which touches 
it. Grass and the leaves of plants 
radiate heat very freely, and so re- 
ceive more dew, which is necessary 
for them, than polished metals, 
smooth stones, and woollen cloth, 
which do not need dew. If polished 


metal collected dew as easily as 


grass, it would be very hard to keep 
it from rusting; and if woollen | 
cloth collected it readily, our clothes 
would be often wet at night. See 
FROST. 

The word dew comes from the 
Anglo-Saxon deaw. 

DIAMOND. The diamond is the 
purest form of CARBON, and is val- 
uable on account of its rarity and 
brightness. It is the hardest of all 
known things, is not hurt by ACIDS 
or ALKALIES, and may be heated 
red hot without injury; but it may 
be burned in OXYGEN gas, or even 
in the open air if the heat be very 
great. 

Diamonds are found in earth 
mixed with gravel. When first dug 
up they are usually covered with a 
yellow or reddish crust. When this 
is taken off their brightness is seen, 
but they are generally of a bad shape 
and have to be cut before they are 
fit to set in jewelry. Most diamonds 
are without color and as clear as 
water; but sometimes, on account 
of other things mixed with them, 
they are white, gray, yellow, brown, 
or green, and more rarely red, blue, 
and black. Diamonds perfectly free 
of color are said to be of the first 
water and are most valued. Those 
of a slight rose tint are valued : 
highly, and next to these green tinted 
stones are considered the best. 
Black diamonds are also very rare, 
but those which are slightly brown 
or tinged with the other colors are 
least valuable. The largest and 
finest diamonds are brought from 
India, chiefly from the Golconda 
mines, but many fine ones are found 
in Borneo, Brazil, and South Africa. 
The South African diamond mines 
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on the Orange and the Vaal rivers 
are now the most productive in the 
world. In 1867 a teamster saw a 
pretty pebble among a lot of stones 
on a boer’s table. The boer gave it 
to him, and it proved to be a dia- 
mond worth twenty-five hundred 
dollars. The search for more then 
began, and in 1869 the mines were 
discovered and soon became famous 
for their production. Diamonds 
have been found in the United States 
in North Carolina, Georgia, Vir- 
ginia, and California, but no very 
large ones. 

Diamond Cutting is very sles and 
tiresome work, and sometimes many 
months are needed to make a very 
large stone fit for setting in jewelry. 
The parts of the stone not needed 
in shaping it are first split off, for 
though the diamond is very hard it 
may easily be split. The stone is 
fixed in a little ball of CEMENT, and 
the piece to be taken off is marked 
by scratching round it with another 
diamond; it is then easily split off 
by putting the blunt edge of a knife 
in the cut and striking the back of 
the knife with a little hammer. The 
pieces thus chipped off are called 
“port.” They are used for grind- 
ing down other diamonds and gems, 
by glaziers for cutting glass, by 
watchmakers for drilling holes in 
rubies and other hard stones for the 
works of watches, and by gem en- 
gravers for cutting stones; andsome, 
when large enough, are cut into 
small stones for jewelry. After 
the waste parts of the stone have 
been split off, it is then ready to be 
cut. To cut a diamond means to 
grind its surface so that it shall be 
covered with the little flat faces, or 
facets, as they are called, which are 
seen in all diamonds set in jewelry. 
The stone is fastened in a ball of 
cement on the end of a stick and 
rubbed with another diamond set in 
the same way on the end of another 
stick. The workman rests the stick 
on the edge of a little box, and the 
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is rubbed off, falls through the fine 
holes in the bottom of the box and is 
saved to polish with. In this way 
each facet is worn down little by 
little. When all have been thus cut 
and the stone is in the shape wanted, 
it is given to the polisher, who 


Fig. 1.—Table-cut Diamond—Top View, 


fastens it with soft solder into a 
copper cup at the end of a stout 
wire, and holds it against a small 
steel wheel, wet with oil mixed with 
diamond powder, which is made to 
turn round very fast. By this means 
the facets are polished one by one, 
the stone being set in new solder for 


Fig. 2.—Rose-cut Diamond—Side View. 


grinding each facet. Polishing takes 
much more time than cutting. 
Diamonds may be cut into various 
forms, called the table-cut (Fig. 1), 
the rose-cut (Fig. 2), and the bril- 
liant (Fig. 3). Most stones now 
used in jewelry are made into bril- 
liants, because brilliant-cut stones 
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Fig. 3.—Brilliant-cut Diamond—Side 
View. 


have many more facets than the other 
kinds, and the LIGHT is therefore 
reflected and refracted more times. 
This makes more rainbow tints in it, 
and therefore gives it greater beauty. 
Diamonds waste much in cutting, 
some stones losing more than one- 


dust, called diamond powder, which | half their weight. 
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_ The Orloff Diamond, named from 
Count Orloff, who bought it in 1772 
for the Empress Catherine of Rus- 
sia, is the largest cut diamond in the 
world which is known to be a true 
diamond. It was once the eye of an 
idol in India. 
happened to see it, made a glass one 
like it and, watching his chances, put 


which he ran away. He sold it to 
the captain of a ship for $10,000, 
and the captain took it to Europe 
and sold it for $100,000. At last it 
came into the hands of a diamond 
merchant, who sold it to Count Orloff 
ior $450,000 in money and a yearly 
payment during his life of $20,000. 
The empress also made the merchant 
anoble. This stone, which is rose- 
cut, is shaped like half a pigeon’s egg, 
S—— 


Fig. 4.—Orloff Diamond—Side View. 


and weighs 194 carats (see PRECIOUS 
STONES). Its size and shape are 
shown in the picture. 

| The Pitt or Regent Diamond, 
_which is the next largest one, gets 
| its first name from Mr. Pitt, gover- 
1 ner of Madras, India, who bought 
| it, in 1702, for $100,000, Its other 
| name comes from the Regent Duke 
_of Orleans, to whom Mr. Pitt sold it, 
in 1717, for Louis XV., for $650,000, 
|| but it is said to be worth twice that 
'sum. It is thought to be the most 
perfect brilliant-cut diamond in the 
world. It weighed at first 410 carats, 
but Mr. Pitt had it cut, and its 
weight is now 136$ carats. 

The Florentine or Grand Duke 
Diamond, a fine yellow stone, rose- 
‘cut, belonging to the Emperor of 
Austria, is the third one in size. 
This is one of three great diamonds 
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it in the place of the diamond, with | 
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lost by Charles the Bold at the 
battle of Granson (1476). A Swiss 
soldier found it, and thinking it to be 
a piece of rock crystal, sold it for a 
few pennies, It weighs 1333 carats. 


Fig. 5.—Star of the South as found, 


The Star of the South, the fourth 
great diamond in the world, was 
found by a negroin Brazil in 1853. 
It weighed 254% carats when found, 


Fig. 6,—Star of the South as cut—Side 
View. 


and only 1244 carats when cut. 
The pictures show its shape and 
size before and after cutting, Fig. 5 
being the rough stone, as it was 


Fig. 7.—Star of the South as cut—Top 
View. 


found, and Figs. 6 and 7 being side 
and top views of the stone as it now 


S. 
The Koh-isnoor (Mountain of 


Light), now owned by the Queen 
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of Great Britain, is the fifth one in ,ing 3,300 carats, was found in Brazil 
When this stone was found,,a few years ago, but its only use 
in Golconda, India, several hundredjwas to cut it up for drill points 


size. 


years ago, it weighed 793% carats, 
An Indian prince, who owned it, got 


Fig. 8.—Koh-i-noor, First Cutting—Side 
lew. 


an Italian to cut it for him, and he 
did it so badly that he lowered its 
weight to about 186 carats. In 1850 
it came into the hands of Queen Vic- 
toria. It has since been cut toa 
rose form, and now weighs only 1064 
carats. Figs. 8 and 9 show side an 

top views of the Koh-i-noor as firs: 
cut, and Figs. ioand 11 side and to;. 


Fig. 9.—Koh-i-noor, First Cutting—Top 
iew. 


views after the last cutting. There 
is a very large stone, called the Bra- 
ganza, among the crown jewels of 
Portugal, which weighs 1880 carats. 
The Portuguese say it is a diamond, 
but it is generally bought to be only 
a topaz. 

In 1905 the largest white diamond 
known, weighing 3,032 carats, was 
found in the Transvaal, Africa. It 
is valued at $5,000,000, but as there 
is no demand for so large a gem, it 
can only be cut up into small stones. 
A still larger black diamond, weigh- 
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Fic. 10.—Koh-i-noor, Second cutting— 


Side View. 


(see DRILL). Other recently found 


stones are the Victoria, 180 carats, © 


owned by the Nizam of Hyderabad, 
the De Beers, 225 carats, and the 
Tiffany, 125 carats. 


The word diamond is from the old — 


English damant, which came from 
the Latin and Greek edamas, mean- 


Wig. 12.—-Koh-i-noor, Second Cutting— 


Top View. 


ing unconquerable; and the stone 
was so called because it cannot be 
cut by any other substance. 

DIE, the metal stamp with which 


the devices, or figures, are stamped on - 


coins, medals, etc. Dies for coining 
or stamping are always made of the 
finest steel. The engraving of them 
is called die-sinking, and the en- 
graver a die-sinker. There are 
always two dies for each coin or 
medal, one called the die for stamp: 
ing the obverse or upper side, and 
the other, called the counter-die, for 
stamping the reverse or under side. 

In making a die a piece of steel is 
cut off from the end of a bar, made 
into the right shape, and strength- 
ened by putting an iron ring around it 
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/After the face has been made 
ssmooth, the steel is softened by 
[heating it in the fire and cooling it 
very slowly, and the die-sinker then 
engraves on it the figures wanted. 
This is very difficult, each letter and 
figure having to be cut out little by 
little by means of small and very 
hard steel tools. This takes weeks, 
and sometimes months, of patient 
Land careful labor. The die thus 
made, which is called the matrix, is 
jjust the opposite of a coin, all the 
parts which are raised on the coin 
being sunk below the surface in the 
die. Figures cut below or into a 
surface are said to be in zztaglo 
((italian zztagléare, to cut in); and 
when raised above the surface thcy 
fare said to be in relief (Italian 
ytlievo, raised work.) 

The die is now hardened by heat- 
jing it red hot and cooling it suddenly 
iin water, and is then ready to be 
used for coining. But the first die, 
(or matrix, is generally used only for 


Ibe made; and these last ones are 
jused in coining money, after the date 
| has been cut in the right place. 
| Dies for coining money are not 
‘cut so deep as those for making 
medals, because coins in too high 
ixelief would wear out too soon and 
‘too much pressure would be needed 
jin the coining press to stamp each 
piece, making it therefore cost too 
much. Dies are used also for strik- 
ing out metal buttons, ornaments 
for harnesses, and a great number 
of other metal manufactures, but 
they are not so carefully made as 
those for coining. f 
Another class of dies is used in 
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stamping figures on paper, cloth, 
leather, and other soft things. Book 
covers are stamped with such dies, 
which are cut in brass instead of in 
steel. All kinds of raised figures and 
ornaments, whether plain, printed 
in colors, or gilded, are put on to 
book covers, portfolio covers, and 
other such things, by means of brass 
dies, some of which take much time 
and skill to make. 

The word die isin French dé 
DIME, a silver coin of the United 
States, worth ten cents. It was 

first coined in 1796. 

The word dime is from the French 
dixteme, a tenth, from the Latin 
decem, ten. 

DISTAFF, the staff for holding the 
flax or wool from which the thread 
is drawn in spinning by hand on the 
common spinning-wheel. It is not 
much used now, as thread for weav- 
ing is mostly made by machinery. 
The distaff is a very ancient instru- 
ment and is often put into pictures 
as an emblem of woman; hence in 
poetry it is sometimes used to mean 
woman or the female sex. 

The word distaff is from the An- 

lo-Saxon azst@f. 

DIVING-BELL, a hollow vessel, 
sometimes bell shaped, in which a 
person may go down under water 
and work. The way in which it 
works may be seen by pressing a 
tumbler down bottom upward into 
water. The air in it, having no way 
of getting out, keeps the water out; 
but as AIR is compressible, it is 
pressed up into a smaller space, and 
if the tumbler were pushed down 
thirty-three feet under water the air in 
it would fill just half the space it did 
at the surface. It is just the same 
in the diving-bell, and the person 
who goes down in one has to breathe 
this closely packed air. If he had 
no more air to breathe than that 
which is in the bell, he could stay 
under water only a few minutes, so 
fresh air is pumped into it through 
a tube, which leads into the top oi 
the bell. If this pipe were open 
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all the time, the air would rush up 
through it out of the bell, and the 
water would rise up and fill the bell 
and perhaps drown the man in it. 
This is prevented by having a little 
VALVE, or small door, which opens 
inward only. The air which is 
pumped down through the tube is 
thicker than that in the bell, and the 
valve is therefore pushed open and 
‘the air forced in. As soon as the 
AIR-PUMP stops working, the air in 
the bell shuts the valve and keeps it 
tight until more air is pumped down. 
But the pump is usually kept work- 
ing while anyone is in the bell, so as 
to keep the air pure. If too much 
air is forced in, it comes out of the 
open bottom of the bell and flows 
up to the top of the water in great 
bubbles. 

The diving-bell is commonly made 
of cast iron, so that it will sink by 
its own weight and will be strong 
enough to resist the pressure of the | 
water, which is very great. It has | 


seats for its workmen, and is hung | 


Diving Bell, 


oy chains to a CRANE which is 
sometimes on shore and sometimes 
in a vessel. Meén above work the 
air pumps and answer the signals of 
those in the bell. 


Diving Armor is sometimes used 
instead of a diving-bell. This is 
made up of a copper hemlet large 
enough for the head of a man to 
move about in freely, and which has 


Diving Armor, 


several thick glass windows iv it, so 
that he can see in all directions; a 
copper breast-plate, to which the 
helmet is fastened; and an India- 
rubber dress, which covers all the 
lower part of the body. When the 
diver has this on, he can go under ~ 
water without getting at all wet. 
Before going down he puts on shoes 
with heavy lead soles, which make 
him sink easily to the bottom and 
help him to. stand up in the water. 
He is then let down by a rope tied 
round his waist, and air is pumped 
down to him through a tube, This 
diving armor is now much used in 
laying stone foundations under 
water and in raising sunken vessels. 
It is also used by coral, sponge, and 
pearl divers, in some places. 

DOCK, a basin for ships in a har- 
bor or river, where they may load or 
unload or be repaired. In the 
United States a wharf is wrongly 


OCK 


palled a dock; the dock is rightly 
he space or slip between two piers, 
and not the pier itself. There are 
geveral kinds of docks, but they may 
all be divided into wet docks in 
which ships lie to load or unload 
heir cargoes, and dry docks, where 
they are hauled out of the water 
jor repairs. 

In this country the rise and fall of 
the tide is so small that our docks 
are usually only open slips; but in 
England the difference is so great 
detween high and low tide that ves- 
sels in slips like ours would some- 
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times be far above the pier and 
sometimes a good way below it. 
This would be very unhandy in tak- 
ing goods in or out, and so docks 
are built with gates which keep the 
water always about the same height. 
At high tide, when the water out- 
side the dock is as high as that in- 
side, the gate is opened and ships 
pass out and in; but as soon as the 
tide begins to fall the gate is closed 
and the water in the dock, which 
would run out. with the tide, is thus 
kept always high. Most of the Eng- 
lish docks are made with locks (see 


Wen 


| 
PaNAL), so that by wasting a little 
hf the water in the dock vessels may 
e let in or out at any tide. The 
tlantic Dock at Brooklyn is prop- 
rly a basin and not a dock, because 
has no gates and the tide flows in 
nd out of it. 

Dry Docks, sometimes called grav- 
g docks, because they are used 
r graving or cleaning the bottoms 
f ships, are of two kinds. One 
ind is solidly built of water-tight 
asonry and fitted with a gate which 
closed after the vessel has been 
oated into it, and the water is then 


Dodo. (See page 240.) 


pumped out, leaving the vessel dry. 
Another kind, sometimes called a 
floating dock, is built of timber and 
planks, or of iron and planks, and is 
so made that by letting water into 
its air-tight boxes it may be sunk 
deep enough to float a vessel on to 
it: the water is then pumped out of 
the boxes’ and they fill with air, 
which raises the dock up with the 
vessel on it. As the dock is open at 
both ends, all the water runs out of 
it as it comes up, and the vessel is 
thus left dry. Some docks, called 
screw docks, are fitted with a frame 
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into which the vessel is floated, and | ideas of delicacy differed somewhat 
the frame with the vessel on it is}from ours. Egyptian dogs had 
then raised up by means of screws. | slaves to take care of them, and they 

The word dock is in German | were washed, combed, and decorated 
docke, and is perhaps from the 
Italian doccza, a mill-dam. 

DODO, a kind of pigeon ‘cee pag 
223), large: than a swan, that used to 
live in the island of Mauritius. Dodos 
were first seen by Vasco de Gama in 
1497; they are mentioned by many 
writers down to about the middle of 
the seventeenth century, when they : 
became extinct. In 1644 the Dutch, Fig. 2,—Egypiian Hound. 
began to colonize the island, and 
the few dodos then left were soon] with collars just as pet dogs are to- 
killed, most of them by dogs, cats,|day. In Fig. 1 is shown the picture 
and rats that ate the eggs and the|of one of the hunting dogs of King 
young birds in the nest. Though} Antef of the eleventh dynasty, about 
the dodo was a gigantic pigeon, it} 3300 B. C., who loved his dogs so 
was clumsy and could not fly; it had! 
only a bunch of curled feathers for 
wings, and a similar bunch on the 
rump. It had a large bill and stout 
scaly legs. It lived chiefly on fruits, 
built its nest of grass and sticks on 
the ground, and laid but one egg. 

The word dodo is from the Portu- 
guese dondo, a simpleton, a fool. 

DOG. The monuments of Egypt 
show that many kinds of dogs existed 
in the most ancient times, and that 
the dog was in the earliest ages the 
friend and companion of man, as he 
has been ever since. The Egyptian 
dog lived in the house of his master, 
followed him when he went out, and | well that he had them engraved on 
lay under his chair when he took his| hismonument. Fig. 2 is the portrait 
meals, to receive the bones and other | of a hunting hound from the tomb 
at Thebes of Anna, of the eighteenth 
dynasty. The Egyptians made a 
god of the dog and gave their god 
Anubis a dog’s head. They had 
also dog cemeteries, just as they had 

cat cemeteries, in which mummied 

dogs were preserved. They were 

swathed in cloths much like human 

(ZL mummies, and had pasteboard heads 

Fig. 1.—Egyptian Hunting Dog. painted brown, with white around 

; the eyes, mouth, and ears, as shown 
bits thrown from. the table. This|in Fig. 3. 

custom of feeding dogs at table was| Origin of the Dog. Some think 

practised by all the ancients, even| that all wild dogs were once tame, 

by the Greeks and Romans, whose | and others think that ali dogs, bork 


Fig. 3.—Dog Mummies, 


wild and tame, are descendants of 
wolves. The prairie wolf and the 
coyote of the West are wild dogs, 
und it is supposed that the Indian 
jogs came from them. In the 

est Indies and South America are 

any wild dogs, supposed to be 
Lhe descendants of dogs carried 


247 


ani 


there by the Spaniards. They hunt 
n bands, and do much harm -to 
locks and to the young of cattle 
and horses. 

- The common or tame dog differs | 
‘uch in size, form, color, and char-| 


as its skin entirely bare. Some 


ave small sharp ears which stand 
up, and others have long, large, 
i In some the feet are 
ebbed, fitted for swimming; 


in 
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same disease, and it should. be at 
once killed. Wumand® Vecerve * 

The Esquimaux Dog, so called be- 
cause it is much used by the Esqui- 
mau Indians of Greenland and the 
northern parts of America, is nearly 


Fig. 4.—Head of Esquimaux Dog. 


the same as the Siberian dog. It 
has shaggy black and white hair, a 
bushy tail, a sharp nose, and small 
pointed ears which stand up as in 
the picture. It is bold, fierce, and 
strong, is a good swimmer, and 
loves to play and burrow in the 
snow. This dog is not only the 
friend and companion of its master, 
but is also his beast of burden, and 
will drag him for hours at a time at 
great speed on his sled. In Green- 
Jand these dogs are harnessed sev- 
eral abreast, or in a row sidewise, 


Fig. 5.—Head of Spitz Dog. 


but in Siberia they are harnessed in 
pairs, one pair ahead of the other. 
Ten or twelve dogs are often hitched 
toa sled, and they are guided wholly 
by the voice of their master. 


DOG 


248 


DOG 


a 


The Spitz Dog is a variety or kind 
of the Esquimaux dog, and is much 
like it, as will be seen in the picture, 
but is a little smaller. It is a very 
pretty and bright dog, but is apt to 
be snappish and is hardly a safe pet 
for children, It is usually white or 
black. Its home is in Pomerania, 
on the coast of the Baltic Sea.. 

The Newfoundland Dog, found in 
he island of Newfoundland and in 
Labrador, is larger than-the Esqui- 
maux dog, and is generally black, or 


Fig. 6.—Head of Newfoundland Dog. 


black and white, through there are 
some yellow ones. It is handsome, 
has long curly hair, a ‘bushy tail, 
large hanging ears, and bright eyes. 
It is very strong, is intelligent, kind 
and trusty, and is one of the best of 
water dogs. Many stories are told 
of the brightness of Newfoundland 
dogs, and many children, and even 
grown people, have been saved from 
drowning by them. 

A gentleman who was spending 
‘he summer at a seaside watering- 
place in Ireland, was accustomed to 
walk in the evening along the quay 
with a fine Newfoundland dog. ‘The 
dog delighted to play in the water, 
and his master often sent him in to 
fetch things, to the great amusement 
of the people who gathered on the 
Pu to see him swim and dive. 

aptain, for this was the dog’s name, 
soon became a great pet, and every- 
one used to watch eagerly for his 
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coming. One day another gentle- 
man, a major in the army, came, 
bringing with him two bull-dogs of 
great size and strength. On the first 
day the new dogs took no notice of 
Captain, who swam and dived in his 
usual way; but on the second even- 
ing, when he was following his master 
along the quay, one of the brutes flew 
at him and caught him by the neck, 
and though Captain fought bravely, 
the bull-dog came off victor, and 
could not be made to give up his 
hold until his jaws were forced open 
with an iron bar. Poor Captain went 
home limping and bleeding, and did 
not come to the water side again for 
several days; and when he did ap- 
pear he looked much crestfallen and 
stuck.close to his master’s heels, with 
his tail between his legs. One evene 
ing about ten days after the fight, the 
major and his bull-dogs stopped 
close by the edge of the quay to look 
at something in the water. Captain, 
who was just then passing with his 
master, saw that his time had come, 
and springing with all his strength 
upon his conqueror, caught him by 
the back of the neck and jumped 
with him into thesea. The bull-dog 
could do but little in the water, for 
Captain kept his head under all the 
time. The people were glad to see 
the bull-dog punished and would not 
give him any aid. The major 
shouted: “My dog! my beautiful 
dog! will no one save him?” But 
no one stirred. At last, seeing that 
his dog was drowning, he called out 

I will give fifty pounds ($250) to any 
one who will save my dog!” Then 
some men went out in a boat and 
rescued the bull-dog, which was s¢ 
nearly drowned that it was with 
great difficulty brought to itself again. 
Captain swam in triumph to the 
shore, amid the shouts of the people 
who rejoiced with him in his victory 
over the ugly brute. 

The Saint Bernard Dog is muck 
like the Newfoundland in looks, as 
will be seen from the picture (Fig. 7. 
These dogs get their name from the 


DG 


nastery of Saint Bernard, in the 
ips, between Switzerlandand Savoy. 
¢e monastery is on the highest part 
the road across the mountains, 8000 
't above the sea, and is the highest 
ase in Europe. Here monks live 
th their dogs all the year round, 
Id do agreat deal of good by saving 
lives of travellers lost in the 
it After a snow storm these 
los go out, carrying food, wine, and 
thing strapped to them, and search 
tlost people. When they find any- 
e buried in the snow-drifts they 


'y him out, and bark for the monks 
‘come and help them, Many 
e been saved in this way. 


lives 
It is 


‘ig. 7.—Head of Saint Bernard Dog. 


lid by some that the old breed of 
hos kept at Saint Bernard have all 
éd out, and that the dogs now kept 


nong the true hounds, though it 


ch like them in some things. It 
ints game by sight, and not by 
nt or smell, like other hounds. It 


His a very long body and neck, and 
Bg slim legs, so that it stands quite 
bh. Its nose is also very long 
Hid slim as shown in Fig. 8. This 
He is thought to have come from 
fester Asia and some of the largest 
Hes are still to be found in Persia 
Hd Tartary. These greyhounds 
ve long shaggy hair, but the large 
Bhglish greyhound, and the Italian 
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greyhound, which is small and very 
slender and much kept as a pet by 
ladies, are smooth haired. 

Among the true hounds are the 
bloodhound, the staghound, the foxe 


Fig. 8.—Head of Greyhound. 


hound, the pointer, the setter, and 
the spaniel. The Bloodhound is a 
large strong dog, which was much 
used in olden times in England in 
hunting and in chasing criminals, and 
even enemies in war. It does not 
follow by sight, but merely by the 
sense of smell, and gets its name 
because it will follow a wounded 
animal by the scent of its blood 
spilled on the earth. It -will also 
smell the footsteps of an animal or 
a man, and chase it, even if other 
animals have gone along the same 


Fig. 9.—Head of Bloodhound, 


In the times of the wars be- 
Scotland, blood- 
hounds, as they 
he Scotch word 


path. 
tween England and 
hounds, or sleuth- 
| were called, from t 
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sleuth, meaning the track or trail of | by Queen Elizabeth against the Irish, 
a deer, were much used in chasing |and by the Spaniards in Mexico and 
cattle-stealers and other thieves on | Peru. 

the borders. The Buccleuch family] The true bloodhound has long 
kept many of the breed, and Sir} hanging ears. The dog called blood- 
Walter Scott, in his “ Lay of the| hound in Cuba, formerly much used 
Last ‘Minstrel,’ tells how the young | 
heir of Buccleuch was lost in the} 


wood, 

*€ Until he heard the mountains round 

Ring to the baying of a hound, 2 
And hark ! and hark ! the deep-mouthed bark 
Comes nigher still, and nigher ; 
Bursts on the path a dark bloodhound, 
His tawny muzzle tracked the ground, 


And his red eye shot fire.” 


We also read in the chase of Fitz 
James, told so well in the “ Lady of 
the Lake,” how 


“ Two dogs of black St. Hubert’s breed 
Unmatched for courage, breath, and speed 
‘Fast on his flying traces came, 

And all but won the desperate game: 
For scarce a spear’s length from his haunch, 
Vindictive toiled the bloodhound staunch,”’ 


Fig. 10,—Head of Cuban Bloodhound. 


in tracking runaway slaves, is not a 
real bloodhound, and is prebably a 
descendant of the mastiff, crossed 
perhaps with the bull-dog. Its 
ears, as will be seen in Fig. 10, 
are pointed and stand up, as in the 
mastiff and the bull-dog 

The Staghound, the noble animal 
kept in old times for hunting deer, 
is part bloodhound and part grey- 
hound. It is a little smaller than 


These famous black bloodhounds 
called St. Hubert’s, are supposed 
to have been brought by pilgrims 
from the Holy Land. Another 
larger breed, also called St. Hubert’s, 
but more highly prized than the 
black ones, were pure white, Still 
another kind was reddish gray. 
The bloodhounds of the present day 
are probably a mixture of all these 
breeds. 

When a bloodhound was chasing 
a man, the only way to stop him 
was to pour blood on the track ; for 
the hound was confused bythe fresh 
smell and weuld no longer follow the 
old scent. In the oid times, when 
soldiers were closely followed by a| 
hound, a prisoner was sometimes | 
‘killed to throw the dog off the scent. 
It is said that Wallace, when forced 
to retreat with only sixteen men 
after a battle, killed a man to escape : 
from his enemies, who were follow- Fig. 11.—Head of Staghound, 
ing him with a bloodhound. When 
the dog reached the body and smelled | the real bloodhound, and, like it, has 
the fresh blood, he would go no|hanging ears, as shown in Fig. 11. 
further, Bloodhounds were used by | The staghound is the dog so often 
Henry VIII. in the wars in France, | painted by Sir Edwin Landseer. 
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It is not now very common, but 
mng ago, when stag hunting was a 
pyal sport, the staghound was the 
mpanion of nobles and always had 
ds place by the hall fire. Sir Wal- 
tr Scott makes the minstrel sing of 
ranksome Hall: 


[The tables were drawn, it was idlesse all ; 
‘Knight, and page, and household squire, 
‘Loitered through the lofty hall, 

;Or crowded round the ample fire ; 

(The staghounds, weary with the chase, 
‘Lay stretched upon the rushy floor, 

And urged, in dreams, the forest race, 
From Teviot-stone to Eskdale-moor.” 


The modern English Foxhound is 
aought to be only a smaller kind of 
aghound, the only difference be- 

een them being that the one is 
ained to hunt the fox and the other 
ae stag. 

The Pointer gets its name from 
s habit of stopping and pointing 


Fig. 12.—Head of Pointer. 


ltith its nose at game. This is very 
sseful to the hunter when looking 
br birds in tall grass. As soon as 
ne dog smells a bird, he stands still, 
bolding his breath, and pointing at 
ne game. If the bird run, he 
teeps after it slowly and carefully, 
lways keeping his eye on it, and 
copping now and then for fear he 
all start it up too soon; and he 
ukes great delight when at last the 
liird is shot and he sees it at his 
Hnaster’s feet. The pointer is short 
Haired, and has a head much like 
at of the hound, with long hanging 
ars, as in Fig. 12. 
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The Setter gets its name from a 
like habit, only it crouches instead of 
stands when pointing at game. It is 
thought to be part pointer and part 
spaniel, as its figure is something 


Fig. 13.—Head of Setter. 


between the two. Its hair is long 
and silky, not so smooth as that of 
the pointer, but wavy like that of 
the spaniel. The setter is a better 
water dog than the pointer. 

The Spaniel is supposed to have 
first come from Spain, from which 
it gets its name. It is a very old 
breed, and was well known to the 
Romans. The form of the spaniel 
is much like that of the setter, but 
the body is smaller. Its fur is long, 
silky, and curly, and its ears are 
large and hanging. It loves the 
water, has a strong scent, and makes 


Fig, 14._-Head of Spaniel. 


There is a kind 
aniel, much used 
Some spaniels 
ally those called 
from Charles 


a fine hunting dog. 
called the water sp 
in hunting ducks. 
are very small, especi 
King Charles spaniels, 
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I., who loved to keep these little 
dogs about him. 

The Mastiff is a very large dog, 
with a broad head, and strong neck 
and limbs. Fig. 15 gives a very 


Fig. 15.—Head of Mastiff. 


good idea of the mastiff’s face. This 
kind of dog lived in England before 
Cesar invaded the island (55 B. C.). 
It was much prized by the Romans 
on account of its great courage, and 
was used by them in the sports of 
the circus, being matched to fight 
with different wild animals, some- 
times even with the lion. Alexander 
the Great brought mastiffs to Greece 


Fig. 16.—Head of Bull-Dog. 


with him, when he came back from 
India, These are supposed to have 
been the great mastiffs of Thibet, 
which are the fiercest of their kind, 
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The Bull-Dog is supposed to be a 
smaller kind of mastiff. It is more) 
solidly formed than the mastiff, and 
has a broader and _ thicker head, 
The ears are commonly cut pointed, _ 
and made to stand up, as shown in 
Fig. 16, but droop a little when 
not clipped. The bull-dog came 
from England, and it is so called be- 
cause it was once much used in bull- 
fighting. 

The Bull-Terrier is a small kind 
of bull-dog, probably a cross be- 
tween the bull-dog and the terrier. 
It is more lively than the bull-dog, 
and takes great delight in rat hunt- 
ing. 

The Terrier gets its name from its 
following game into burrows in the 


big. 17.—Head of English Terrier. 


earth (Latin ¢erva). It is a sleek, 
bright little dog, with a fine form, 
long legs, a sharp eye and_ear, and 
a quick sense of smell. Its color is 
usually black, with tan colored legs, 
and a tan colored spot over each 
eye. It is sometimes called the 
English terrier, or simply the black 
and tan terrier. 

The Scotch Terrier is a little 
fuller in the face, with a stouter bod 
and shorter legs, and is covered with 
shaggy wiry hair. It is usually of a 
sandy yellow, but is sometimes near- 
ly white. Its ears stand up, and its 
hearing, smell, and sight are ve 
sharp. The Skye Terrier, so calle 
from the island of Skye, one of the 
‘Hebrides, where it is raised, is much 
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ke the Scotch terrier, but uglier, its 
wee being almost covered with hair. 
serriers are much used in hunting, 
or driving foxes and other game out 
f their holes, and also for rat kill- 


ig. 

‘The Scotch terrier,’ though not 
andsome, is very quick and bright, 
3 the following story will show. A 
antleman of London had a farm, 
pout sixty miles from the city 
here he kept a large mastiff and a 
On going to the 
ty once for the winter he took with 
im the terrier, who travelled with 
ae servants ina carriage. On ar- 
ing in London the: terrier was put 
‘to the stable, where a large New- 
‘undland dog was kept as a watch 
bog. This big fellow, who seemed 
look upon himself as master 
were, did not show any pleasure at 
ee sight of the little dog, and after 


na 


The terrier, who seemed to be 


arough the night. The next morn- 
kg he was missing, and though 
tarch was made he could not be 
wund anywhere, and he was given 
for lost. But on the third morn- 
|g after his disappearance he came 
kto the stable, followed, to every- 
pdy’s surprise, by his old friend the 
mastiff from the farm. This 
teat fellow at once flew at the 
Lewfoundland dog and gave him a 
irrible beating, while the little ter- 
fer sat by and looked on with the 
Iteatest pleasure. As soon as the 
Vastiff had revenged the wrongs of 
Ks little friend, he trotted out of the 
Hable and was seen there no more. 
1| was afterward found out that the 
irrier had gone back to the farm 
d brought the mastiff up to Lon- 
}bn'to whip the town bully, and that 
Ihe mastiff, after avenging his old 
iend, had returned home again to 
fne farm. 
| Another terrier, named Rory, used 
» despise lap-dogs, and took great 
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delight in inghtening them. One 
day he saw a fat old lady with a very 
fat lap-dog waddling along behind 
her. He trotted along beside it, 
looking at it for a little while, and 
then gave it a pat and rolled it over 
on its back. The old lady screamed 
and snatched up her pet and put it 
on her muff, when Rory walked 
along on his hind legs, which he had 
been taught to do, and kept snapping 
at the little dog, to her great terror. 
She struck at him with her boa or 


Fig. 18.—Head of Scotch Terrier. 


fur tippet, but Rory caught it in his 
mouth and ran off with it down 
the street, wild with delight, every 
now and then rolling over it heels 
over head. 

The Poodle (German pudel) dog 
first came from Germany, but is now 
common in all countries. It is a 
water dog, is very bright, and may 
be taught many smart tricks. An, 
English gentleman was once crossing 
one of the bridges over the Seine in 
Paris, when he felt something run 
against his feet, and looking down 
he saw that a small poodle had 
covered his boots with mud. He 
was very angry, but the dog ran 
away, and the gentleman, when he 
had crossed over the bridge, had 
his boots cleaned at a boot-black’s 
stand. Some days after he had to 
cross the bridge again, and the same 
thing happened. Thinking that this 
was odd, he stopped and watched 
the dog for a while. He saw him 
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rub against several gentlemen’s feet 
till he had got off all the mud from 
his shaggy coat, then run down to 
the river bank and roll himself till 
his fur was filled again. With his 
new supply he ran back to the bridge 
and daubed the feet of the passers- 
by as before. After a time, instead 
of going back to the river, he ran 
across the bridge to the boot-black, 
who petted him as if he knew him 
well. The gentleman then saw that 
the poodle had been trained by the 
boot-black to dirty people’s feet so as 
to make more work for him; and he 
was so much pleased with the bright- 
ness of the little fellow that he paid 
his master a large price for him and 
carried him to England with him. 
He took him into the country about 
forty miles from the seaside, but the 
dog had been there only a few days 
when he disappeared. Search was 
made and rewards were offered for 
him, but he was not found. Several 
weeks afterward the gentleman got 
a letter from a friend in Paris telling 
him that the little poodle was back 
there again busy at his old trade 
of soiling boots. The little fellow, 
not liking the dulness of country life 
had gone down to the seaside, and, 
as the gentleman afterward found out, 
had got on board of a steamer which 
landed him at Boulogne, and from 
there he had made his way back to 
his old master in Paris. 

The Shepherd Dog, so called be- 
cause used to watch sheep and to 
protect them from other animals, 
looks somewhat like a wolf. Its nose 
is longer and sharper than that of 
the spaniel, and its ears are pointed 
and standing. Notwithstanding its 
looks, it is faithful and true, and 
takes the best of care of the sheep 
given into its keeping. It drives 
them to and from the pasture, never 
allowing any strange sheep to get 
mixed up with them, and never los- 
ing any, searching them out even 
during the great snow storms so 
frequent in the Highlands of Scot- 
land. In countries where there are 


wolves, it guards the flock while 
feeding, and keeps them together 
much better than the shepherd him- 
self could do. Many of. these dogs 
are now used in California, where 
sometimes one may see thousands 
of sheep without any shepherd, 
watched only by half a dozen faiths 
ful dogs. 

The largest kind of sheep dog 
stands about fifteen inches high, 
but the purest and most intelligent 
kind, the Scottish collie, is seldom 
more than twelve to fourteen inches 
high at the shoulder. The collie is 
greatly loved by his master, and 
when at home is the pet of the 
household. 

In France and in Germany dogs, 
principally shepherd dogs and wolf 
dogs, are now trained for use in war, 
to search for the wounded on the 
field of battle. The dogs remain by 
the wounded and howl until aid 
comes. They are found very useful 
in this duty, especially at night, when 
they easily find men who would have 
been overlooked by the assistants. 

The dog is a MAMMAL of the order 
carnzvora, or flesh-eating animals, 
and of the dog family, to which be- 
long also the fox, the wolf, and the 
jackal, 

The word dog probably comes 
from the Danish and Swedish dogge. 
In the Icelandic language it is dogg”. 

DOLL. Children have always 
played with dolls, and it is probable 
that they made them of rolled-up 
rags in the most ancient times, just 
as they make them to-day. Dolls’ 
of baked clay, of wood, and of other 
things have been found in Egypt in 
tombs, where they had lain buried 
since before the time of Christ. One 
of these is shown in the picture. 

Dolls are now much more carefully 
made than they were in former times, 
and a great deal-of skill is needed in 
their manufacture. Most of those 
sold in the stores come from Ger- 
many and France. In the little town 
of Sonneberg, in Germany, hundreds 
of thousands of dolls and wooden 


Mg are made every year. Most of 
ae dolls are made out of PAPIER 
ACHE; but many fine ones are 
sade with wax or china heads, and 
| great many cheap ones are made 
it of wood. Papier: maché, wax, 
ad china heads are all made in the 
ume way. All dolls of the same 
ze which have like faces are made 
/one mould; and there have to be 
; many mouldsas there are different 
tnds of faces. In making a doll, 
ke first thing is to get a model, or 
gure, of the exact size and shape of 
ae head, for a pattern. This is 
’ made by a skilful work- 
‘man called the modeller. 
The modeller sets a lump 
of soft clay on his table, 
the top of which turns 
round and can be raised 
up or lowered as he 
wishes it, and carves and 
shapes it into the form of 
a doll’s head, making the 
face as perfect as he can. 
When done it is dried 
hard, and it then goes to 
another workman called 
the moulder. The 
moulder lays the model, 
face upward, in a dish of 
wet clay, and packs more 
wet clay round it until one 
half the model is covered. 
Ke then builds a wall of clay round 
| some inches higher than the face, 
ip that when done the whole looks 
ke a box half full of wet clay, with 
| doll’s face sticking out at the 
bottom. Enough melted sulphur is 
en poured into the box to cover 
e face. When this cools it be- 
mes hard and makes a mould of 
e doll’s face. The clay is next 
lken away, the model turned over, 
hd a mould of the back of the head 
| made in the same way. Thus a 
ould of the whole head and shoul- 
ers is made in *wo parts, one form- 
Ig the face and the other the back 
f the head. 
1\ The moulds now go to another 
pom where a workman is rolling 
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out papier maché, or paper pulp 
made into a kind of dough, into 
loaves like bread. The pulp has a 
little clay mixed with it to make it 
stiffer, and a little glue to make it 
more sticky. Another workman 
rolls it into sheets a little thicker 
than pie-crust, cuts it into pieces of 
the right.size, and piles them up 
with some powdered clay between to 
keep them from sticking together. 
Still another workman takes these 
pieces, one at a time, and fits them 
into the moulds, pressing them in 
with his fingers, and then passes 
them to a man next to him, who with 
a kind of tool fits them carefully 
into every part. After the edges 
have been pared off evenly with a 
knife, each half mould is taken out 
and dried. The two parts are then 
glued together, and thus the whole 
doll’s head is made of stiff paper. 

It now looks much like common 
gray pasteboard, and has no eyes 
and no hair. The eye-setter first 
cuts off the top of the head with a 
sharp knife, and then cuts a hole 
for each eye. In common dolls the 
eyes ‘are merely glued in, but in the 
better kind of dolls, which open and 
shut their eyes, the eyes are hung on 
a bent wire with a piece of lead at 
the end, the weight of which causes 
them to move when the doll is 
moved. A piece of cork is put in 
for the lead to hit against, and 
some plaster and pieces of wood to 
strengthen the head, and the top 
which was cut off is then glued on 
again. 

After the bits of glue and any 
other rough things have been 
smoothed off, the doll goes to the 
waxer, who dips it head foremost 
‘nto a kettle of boiling white bees- 
wax. Cheap dolls are dipped but 
once, but fine ones get several coats 
of wax. The head next goes to the 
painting room, where one workman 
paints it all over with flesh color, 
another paints the lips, a third the 
eyebrows, a fourth the cheeks, and 
a fifth the eyelashes. But some 
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dolls have eyebrows and eyelashes|dren are very different from any in 


of real hair. 

The next thing is to put on the 
hair. Some dolls have real hair 
made like a wig with lace under it 
which is glued on tothe head. It is 
then dressed like a live person’s hair. 
But in many the hair is made of 
wool, which is braided up tight and 
boiled to make it stay wavy. China 
and wood dolls have their hair only 
painted. 

The bodies of dolls are made of 
cloth or leather, and are commonly 
stuffed with sawdust, but in dolls 
that cry they are stuffed with hay, 
because the sawdust would be apt 
to get into the crying part and stop 
it up. The crying is made by a 
kind of bellows, which works when 
pressed by the fingers, like that 
which makes a toy cat mew. The 
hands and feet are made in the same 
way as the head, and all are glued 
ontothebody. The last thing isthe 
dressing. Cheap dolls have only a 


single dress made by a sewing ma-|are brought out from 


this country. They are all made of 
wood painted with different colors, 
and are all like the one in the picture, 
They differ only in size, some being 
not more than six inches high, and 
some as tall as a small 
boy. Each doll has a 
baby in its arms and is 
fixed to a wooden block 
so that it can stand up. 
Its clothes are only 
painted wood, its arms 
are not jointed, and the 
only thing which can 
be taken off is the head, 
which is fastened into 
the body by a peg. 

In Japan children 
have every year what 
is called a “feast of 
dolls.” This is held 
only on one day of the 
year, at which time all 
the dolls that have be- 
longed to the family 
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chine, but the betterkind of dollsare!the safe places where 


dressed in fashionable clothes by 
dolls dressmakers, who make a 
business of it. It takes thirty or 
forty different persons to make a 
single doll, as each one does only 
one thing; but many more can be 
made ina day in this way than if 
each workman made a whole doll. 

China dolls are made in the same 
way as those of papier maché, only 
the dough pressed into the moulds 
is china clay instead of paper pulp. 
‘There arealso real wax dolls, whose 
heads are all wax, and whose hairs 
are fastened in one by one instead 
of being glued on. Some are made 
to say “ papa” and “ mamma,” when 
different strings are pulled. Such 
dolls have very beautiful wardrobes 
and are very expensive, often cost- 
ing several hundred dollars apiece. 
Common wooden jointed dolls are 
made mostly in Germany, by poor 
people who whittle them out by 
hand. 

Dolls used by East Indian chil- 


they are usually kept, and put upon 
tables with many kinds of play- 
things. Sometimes there are more 
than a hundred dolls, some of which 
are dark with age, for often dolls 
two hundred years old are shown 
at this feast. They are dressed in 
all sorts of ways, some like mikados 
and tycoons, as the old rulers of 
Japan were called, some like court 
ladies and gentlemen, and some 
like common ladies and gentlemen. 
Some of these dolls are very small, 
and some as large as a little girl. 
Though the feast of dolls lasts only 
one day, the toys are shown for 
several days, and are then put away 
until the next year. : 

Talking Dolls. These toys, in- 
vented by Edison, are dolls with a 
kind of PHONOGRAPH inside. The 
doll looks like any other doll, but its 
body is made of tin to hold certain 
machinery which works like a real 
phonograph, but is made much 
cheaper, Girls are employed ta 


lk into the mouth-pieces of these 
onographs whatever words the 
pll is wanted to speak—such as 
Mary had a little lamb,” “ Jack and 
1,” etc. The phonograph is then 
ut into the body of the doll, which 
| fitted with a crank behind, and on 
ining this at any time the doll will 
peak the words or verses taught it 
| the factory. 

\The word doll is probably short 
wr Dolly, which is diminutive for 
/orothy. 

| DOLLAR, the money unit or stand- 
dof value of the United States. 
contains 100 cents or 10 dimes, 
nd is made in gold and silver coins 
hd in notes. ‘The silver dollar was 
pined first in 1794. It was made 
the value of the Spanish milled 
milled 


n 1873 a lighter dollar, called a 
‘trade dollar,” was issued for use in 
>bmmerce with China and Japan. 
|The word dollar is of German ori- 
iin, being now spelled thaler in 
ermany. It is short for Joachims- 
Jaaler, meaning a silver piece coined 
Joachimsthal or Joachim’s dale, 
| Bohemia. It was sometimes 
lied also Schlickenthaler, because 
ined by the Counts of Schlick. 
DOLPHIN, 2 MAMMALOf the same 
fimily with the whale and the por- 
ise. The common dolphin found 
most of the seas of the world is 
to 10 feet long, with along narrow 


dark on the back, gray on the 
es, and white underneath. Though 
aped like a fish and living always 
the water, the dolphin is not a fish 
t a warm-blooded air-breathing 
ammal which suckles its young. 
e the whale, it comes to the sur- 
ce to breathe, and like it also, it 


— 
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ne 


out and jaws fitted with teeth. It}p 


DOLPHIN 


swims chiefly by means of its tail, its 
fins being used to balance it in the 
water. It is very swift, its speed ex- 
celling the fastest steamer. Schools 
of dolphins often follow ships by 
the hour sporting around the bows, 
leaping out of the water, and 
apparently chasing each other over 
the waves. The dolphin lives prin- 
cipally on fish, which it catches ard 
holds with its teeth, and swallows 
whole. Its flesh is dark colored and 
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of good taste, and is often eaten by 
sailors on long voyages. In old 
times it was considered a delicacy, 
andin the sixeenth century it was so 
high in price as to be found only on 
the tables of the rich, but it is not 
now generally eaten. 

The dolphin is sometimes called, 
from the shape of its beak, the goose 
of thesea, It was considered sacred 
by the ancients and was dedicated 
to Apollo, whose most famous oracle 
at Delphi was named after it. it 
was a dolphin, too, that saved Arion 
(C.P. P., ARION) when he was thrown 
overboard by the sailors on his voy- 
age from Italy to Corinth. The dol- 
hin was an emblem on the coat- 
of-arms of the princes of France, and 
from it was named the province of 
Dauphiny, which gave the title of 
dauphin to the heir to the throne. 

The dolphin is a MAMMAL of the 
order cetacea, and of the same fam- 
ily with the PORPOISE. 

The word dolphin comes to us 
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from the French dauphzn, Latin del- 
phinus, a dolphin. 

DOME, the rounded cover or roof 
ofa building. The Italians call the 
principal church in a town duomo, 
because the churches in Italy were 
once almost all covered with 
domes, and the name was in time 
given to both the building and its 
roof. The Germans also still call a 
cathedral church a dom. Some ar- 
chitects give the name of dome to 
the outside or convex part of the 
roof, and call the inside or concave 
part the cupola; but with others 
the words cupola and dome are used 
to mean the same thing. The Ro- 


mans were the first to put domes on ! 


buildings, and that on the Pantheon 
in Rome is still the finest and larg- 
est one in the world, it being 142 
feet in diameter or width. The next 
largest dome in the world is that of 
the reading-room of the British Mu- 
seum (140 feet), and after that come 
those of the Duomo in Florence and 
St. Peter’s in Rome (each nearly 139 
feet), that of St. Sophia in Constanti- 
nople (115 feet), and that of the Capi- 
tol in Washington (nearly 95 feet). 

DOVETAIL, a kind of joint for 
fastening boards tightly to each 
other, used in making boxes, bureau 
drawers, etc. The end of one board 


8 is cut like A in 

A __ the picture, and 

the other is cut 

like B, so that the 

Bs one will fit into 

Ee Ke|_-- + theother. If you 

SA look at a bureau 

drawer, you will 

Dovetails. see how this is. 

If the boards 

were only nailed together they 

might pull apart, but when fastened 

with this joint they cannot be drawn 

apart. Such a joint is sometimes 

used instead of the MORTISE and 

tenon joint, to join one beam to 
another, but not very often. 

The dovetail gets its name from 

its shape, which is like that of a 

dove’s tail spread out. 
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DOWEL, a pin of wood or metal 
used for joining two pieces of wood, 
stone, etc., together. Parts thus 
fastened are said to be dowelled, 
and the joint thus made is called a 


Dowels. 


dowel-joint. The heads of barrels 
and casks are usually dowelled, as 
shown in the picture. Metal dowels 
are used in stonework, to keep cut 
stones in place. 

The word dowel is perhaps from 
the French douelle, a socket or hole 
for a peg or pin. 

DOWN, the fine soft feathers of 
birds, especially on the breasts of 
water birds, such asthe duck, goose, 
and swan. The best down is got 
from the nests of the EIDER DUCK. 
Some is taken from the breasts of 
birds which have been killed ; this is 
called dead down and is not so good 
as nest down, which live birds pull 
off with their bills from their own 
breasts, and is therefore called live 
down. Down is so soft that a great 
deal of it can be packed in a small 
space. It is sent from the countries 
where it is got, in balls about as 
large as a man’s fist, each weighing 
three or four pounds; but it is so 
elastic or springy that when one of 
these balls is spread out and warmed 
over hot coals it will swell up into 
enough to fill a bed large enough for 
two persons. But eider downis used 
generally only to stuff bed-quilts 
with, and not to sleep upon, as 
it easily becomes matted together. 
What is called gray down or white 
down comes from common geese, 
and not from eider ducks. 

The English word down comes 
from the Icelandic word dunn, which 
means the same. 


AGON-FLY 
—————— 


|DRAGON-FLY. This insect is 
asily known by its large head and 
nest, its four great wings, and its 
ing slender abdomen, which tapers 
ut behind much like a darning- 
sedle, and from which it is com- 
only called <“devil’s darning- 
eedle.” But it is not worthy of so 
ada name, as it is entirely harmless, 
hd never bites nor stings. It is also 
alled the mosquito hawk, because it 
yes mostly on mosquitoes, of which 


Zoo 


kills and eats great numbers. It 
so eats flies and other insects, and 


DRAGON-FLY 


is therefore of great service to us, 
and ought to be welcomed instead of 
driven away. Its prey is always 
caught on the wing, by means of its 
claws, and not with its mouth. 
Dragon-flies pass through three 
stages or changes in life, two in the 
water, and one in theair. The eggs 
are laid in little bunches on the 
leaves and stems of water plants, 
just under the surface of the water. 
The larva, or insect, when first 


hatched from the egg, is brownish, 
and has six legs. 


The one in the 


, Larva; 4, Pupa; ¢, Perfect Insect coming 


Kicture, marked a, is full grown. 
he pupa, or second stage, is shown 
8, where can be seen the jaws or 
ppers with which insects and even 
allfish arecaught. Thesenippers 
e fastened to a movable stem, and 
hen not in use can be folded over 


or this reason it is called a “ mask.” 
Then an insect comes near, the 
ppers can be quickly stretched out 
seize it and carry it to its mouth. 
he young of the dragon-fly live 
arly a year in the water, where they 


Changes of the Dragon-Fly. 


out of Pupa-case ; 4, Full-grown Dragon-fly. 
breathe as fishes do, only the breath- 
ing place is at the end of the tail 
instead of at the head. They creep 
along on the bottom and also move 
through the water by spirting water 
out from behind, which pushes them 
along just as the stream of fire from 
the end of a rocket forces it up into 
the air. 
When the time comes for the 
dragon-fly to enter upon the third 
stage, the pupa crawls up out of the 
water and fastens itself to the stem 


of some water plant. The skin 


DREDGE 


which covers it then splits along the 
back, and the full-formed winged 
insect creeps slowly out, as shown in 
c. The wings soon dry, and in about 
an hour the dragon-fly, Z, mounts 
into the air, where it passes a merry 
life of a few short weeks. Tennyson 
describes this last change very 
prettily : 


“To-day Isaw the dragon-fly | 
Come from the wells where he did lie. 


An inner impulse rent the veil 
Of his old husk ; from head to tail | 
Came out clear plates of sapphire mail. 


He dried his wings ; like gauze they grew ; 
Thro’ crofts and pastures wet with dew, 
A living flash of light he flew.” 


The dragon-fly belongs to the 
order xeuroptera, or membrane- 
winged INSECTS. 

DREDGE. Rivers and harbors 
are apt to become clogged up with 
mud, sand, and gravel, brought in by 
the tides and currents. As these 


Dredging Machine, 


fill the channels and make it hard 
for large vessels to enter them, 
means have to be taken to clear 
themout. Different kinds of scoops 
or buckets have been used for digging 
up and raising the mud, but the 
dredge or dredging machine most 
used now is a kind of frame, which 
may be raised or lowered through a 
long box made in the middle of a 
scow. In the picture the front half 
of the scow is shown cut away so 
that the working of the dredge can 
be seen. At each end of the frame 
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is a roller, around which an endless 
chain is made to work, and on this 
chain are fastened many iron scoops. 
One end of the frame is let down 
into the water through the bottom of 
the scow until it touches the mud. 
The endless chain is then made to 
turn round the rollers by means of a 
steam engine, and the scoops scoop 
up the mud. As each scoop is filled, 
it comes up on the chain, dumps its 
load, and then passes down on the 
under side of the.rollers to bring up 
more mud. Thus the scoops come 
up one after the other without stop-— 
ping, each bringing itsload’and dump- 
ing it, and thus raising a great deal 
of mud in a short time. The mud 
falls into a trough, through which it 
runs into another scow placed along- 
side the dredge. 

Another kind of dredge is made 
like two scoops with teeth on the 
edges. When let down into deep 
water, it settles into the mud and 
sand, the teeth shut together, and it © 
is then raised up, bringing in it 
stones, shells, gravel, and mud. The - 
dredge is then swung round by 


| means of a CRANE until it is over the 


scow, when the teeth open and let — 
the load fall out. A small dredge, 
made in nearly the same way, and 
worked sometimes by hand and 
sometimes by steam, is used to 
gather oysters from their beds. 

Scientific men use instruments 
called dredges to raise from the 
bottom of the ocean animals and- 
plants whose habits they wish to 
study. These are not like harbor. 
dredges, but are small scrapers- 
fitted with nets and other things to 
catch whatever they touch when 
dragged over the bottom. Such 
dredges are also very useful in laying 
ocean telegraphs, for by means 0 
them it can be found whether the 
bottom is fit for the cable to lie on. 

The word dredgeis probably made 
from drag. 

DRILL, a tool used for boring 
holes in metals and other hard sube 


‘stances, such as horn, bone, ivory 
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‘ete. There are many forms and 
‘sizes of drills. They are usually 
| made of steel wire or of steel rods, 
{flattened and pointed at the end 
‘used for cutting, but some have a 


‘cutting edge like an awl. _ Drills are 


Fig. 1.—Watchmaker’s Fig. 2.—Drill 
| Drill. Stock, 
‘used something like augers, but 
most of them turn only halfway 
‘round in the hole and then back 
again, cutting both ways. They are 
made to turn in several ways. The 
drill used by watchmakers (Fig. 1) is 
worked with a bow. The drill, a, 
“has a little pulley near the upper end, 
and the bow, 4, which is made of 
| whalebone, hasa fine catgut or horse- 
hair string. This string is twisted 
once round the pulley when the drill 
is to be used. The upper end of the 
érill is then set into a little hole 
1! made in the watchmaker’s vice for 
| that purpose, and the lower end, or 
cutting point, is set against the work 
| to be drilled, which he holds in his 
|| left hand. By moving the bow to 
and fro, the drill is made to turn 
around quickly, first one way and 
then the other, and a hole is thus cut 
little by little into the metal. For 
larger drills a steel or strong wooden 
bow, with a catgut string, is used ; 
or sometimes they are turned by rub- 
bing them with a flat stick covered 
with Indian-rubber. Such drills are 
held against the chest, the workman 
having a fiat steel breastplate, in 
which the upper end is put. He can 


thus lean on the drill and keep it 
steady, while both hands are free to 
work. 

In Fig. 2 is shown another kind of 
drill handle, or drill stock, as it is 
called. The upper end, which turns 
round, is held against the chest, and 
the drill is worked by moving up 
and down the nut or ferrule, c, which 
works on the screw and causes it te 
turn. All these drills are for ligh: 
work. A third kind of drill is” 
shown in Fig. 3. It is called the 
pump-drill, because it is worked up 
and down. It hasa shaft or spindle, 
in the bottom of which the drill is 
fastened by ascrew. Near the lower 
end of the shaft isa wheel, but some 
have a round ball instead. “The 
cross-bar, which has a hole in it and 
works up and down the shaft, is 
fastened at each end to a string, the 
middle of which is fastened at the 


‘top of the shaft. The string is 


twisted round the shaft, as shown in 


Fig. 3.—Pump Drill, 


the picture. As the hand moves the 
cross-bar down it unwinds the string, 
and this turns the shaft round; as 
the cross-bar is moved up again the 


| wheel keeps on turning and winds 
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up the string again, so on. This 
kind of drill is used by china menders 
to drill holes in chia and giass A 
drill working in the same way, but 
having a stone instead of a steel 
point, was used by the people of the 
South Sea and Samoan Islands for 
drilling holes in their fish hooks, 
which were made out of shell. The 
Iroquois and some other North Amer- 
ican Indians used a like instrument 
for making FIRE. 
in Fig. 4 is shown the common 
stnith’s brace, used much by black- 
smiths. The handle, eg, is turned 
round by ‘the 
hand of the 
workman, and 
the drill, 75. 4s 
kept pressed 
tightiy on to the 
piece of metal, 
£ into which 
the hole is to be 
drilled, by turn- 
ing the screw, a, 
at the top. Be- 
sides these, 
there are ma- 
chines for drill- 
ing) eesOMe: | sot 
which are 
worked by hand 
and some _ by 
steam power. 
As there is much 
rubbing or fric- 
tion in drilling 
metals, both the 
Fig. 4.-Smith’s Bracework to be 
drilled and the 
drill itself would get very hot if 
they were not kept moist. In drill- 
ing most metals oil, or soap and 
water is used, but gold and silver 
are sometimes kept wet with milk. 
Very hard steel and hard stones are 
drilled by means of copper or soft 
~ iron drills used with emery powder 
and oil. Drills fitted with diamond 
points are also used with oil for drill- 
ing very hard steel. 
Pneumat’c Drill, The great in- 
crease in the use of steel in the con- 


struction of ships, bridges, and build- 
ings of late years has brought about 
a wonderful improvement in the 
method of drilling holes in that very 
hard metal. The pneumatic drill, 
a small but powerful instrument 
worked, like the pneumatic hammer 
and the pneumatic chisel, by com- 
pressed air conveyed to it through a 
flexible tube, is one of the most valu- 
able tools ever invented for metal 
boring. It is guided by the work- 
man’s hand, and as it can be used in 
any place or position permitted by 
the limits of the air-tube, it is an 
important aid in the construction of 
steel buildings, ships, etc. 

Rock Drill. In ancient times and 
up to quite a late period all rock- 
drilling was done by hand. The 
drill, a bar of iron with a doubles 
faced steel chisel at one end, was 
held upright by one man whiie two 
others struck it alternately with 
heavy sledge-hammers. The holder 
turned the drill a quarter around be- 
tween each blow so as to give the 
chisel a fresh place to cut. and in 
this slow and laborious way the hole 
was gradually deepened. Before the 
invention of gunpowder all stone was 
quarried by drilling a row of holes 
in it and then driving in dry wooden 
wedges which expanded when wet 
and split off the piece thus marked ; 
and fine marbles are still taken from 
the quarry in this way, but the holes 
are now drilled by power-drills in- 
stead of by the hand-drill. 

The opening of railways brought 
a demand for a tool that would bore 
stone rapidly and render possible the 
cutting through of masses of rock 
and the tunneling of mountains. This 
led to the invention of the power- 
drill, worked by steam or compressed 
air, which is now used in all heavy 
rock-cutting. There are two general 
forms of power-drills, the percussion~ 
drill, which cuts like the hand-drill, 
and the diamond-drill, which cuts by 
boring. 

The Percussion Drill, which in its 
common form consists of a steams 
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of great ledges of rock interfering 
with the building of railways or ob- 
structing the navigation of harbors, 
the rapid tunneling of mountains for 
railways, aqueducts, etc., the boring 
into the earth of deep holesin search 
of oil, gas, and water, and the rapid 
developing of mines and quarries. 
The Diamond Drill does not work 
by rapid blows, like the percussion 
drill, but is a true boring-tool, having - 
a rotary motion. There are many 
patterns and sizes, but in all the bit, 
or cutting end of the drill, is armed 
with cheap black diamonds, which 
cut into the hardest rock very rapidly. 
The diamond drill is much used in 
boring deep holes in the earth, as 
Artesian wells and oil wells, in drill- 
ing under water, and in prospecting 
for coal and other minerals. In one 
form, much used in tunneling, the 
drilling tool is a steel tube with the 
circular edge armed with diamonds, 
as shown in the illustration, When 


cylinder and piston, to the end of 
| which is secured a steel drill, is driven 
| by either steam or compressed air, 
‘| conveyed to the cylinder through a 
‘strong hose. When used to drill 
| holes in flat rock, as in open excava- 
| tions, it is usually mounted on a 
| tripod, as shown in the illustration, 
| but in tunneling it is mounted ona 
| carriage so as to work horizontally. 


End of Diamond Drill. 


this is turned rapidly under pressure ~ 
the diamonds cut a ring in the rock, 
leaving the core or middle part stand- . 
ing. When the ring has been bored 
a certain depth the drillis withdrawn ~- 
and the stone core is broken off and - 
removed, leaving a hole the size Gi 
the drill, or rather a little larger, for . 
the diamonds are so arranged on the. « 
edge as to cut aring a little wider 

than the diameter of the steel. pines 
core shows the nature of the rock 
drilled, and thus often leads to the 
discovery of mineral deposits. This 
tool therefore 1s valuable not only for 
its practical uses in tunneling and 


Percussion Drill. 


| It delivers powerful and rapid 
blows, automatically turning the 
chisel as it cuts its way into the rock, 
and continuing its labor as long as 
the steam or compressed air power 
is supplied to it. 1t is easily con- 
trolled by a single man, instead of 
the three needed to work the hand 
drill, and does the work of many 
men. This useful tool has done more 
than any other in aiding man to de- 
velop the resources of nature. It 
has made possible the easy removal 
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boring, but also for the knowledge 
it gives us of the rocky crust of the 
earth, whose secrets it brings to the 
surface. Holes are drilled some- 
times to a depth of several thousand 
feet, though the work is very costly 
below a thousand feet, $4 to $5 a 
foot. The drill tube is made in 
10-foot lengths and when a core ten 
feet long is cut a device at the bottom 
closes and brings the core to the 
surface, where it can be examined 
by chemists and mineralogists. In 
this way experts can learn the exact 
formation of the earth’s crust. 
DROMEDARY. See CAMEL. 
DROWNING, destroying life by 
immersion in water; properly, as- 
phyxia caused by submergence in 
water or other fluid. Asphvyxia 
(Greek a, without, sphyxzs, pulse) 
means the ceasing of the motion 
of the heart and arteries, caused by 
the poisoning of the body through 
lack of oxygenation of the blood (see 
BLOOD). When the head is under 
water no oxygen can enter the lungs 
from the fluid in a form that can 
be utilized. A person in drowning 
struggles to come to the surface, and 
tries to fill the lungs by taking in 
long breaths. Water is thus drawn 
into the windpipe, causing convulsive 
efforts. With each effort more water 
is drawn in and the congestion of the 
lungs increases. When the struggle 
for life becomes violent, the person 
grasps at everything within reach, 
the face turns blue, the features be- 
come contorted, and the pulse grows 
feeble. Breathing ceases after five 
or six minutes, and in four to six 
minutes more, the heart stops beating. 
Persons have been under water 
twenty to thirty minutes and have 
recovered, but generally, if the body 
has been submerged four or five 
minutes the chances of resuscitation 
are slight. Attempts should always 
be made unless the body has been 
under several hours. Loosen the 
clothing, lay the body on its stomach 
and lift it so that the head hangs 


lungs. Try to restore breathing by © 
compressing and expanding the lower 
ribs ; raise and lower the arms, pull] 
the tongue forward, close the nos- 
trils, and breathe forcibly into the 
mouth, compressing the chest to ex~ 
pel the air. Do not despair, but 
work vigorously and persistently, 
even for hours. 

DRUM, a. musical instrument 
played by beating. Two kinds are 
used in military bands,. the snare 
drum and the bass drum. 

The Snare Drum, which is somee 
times called the side drum because 


German Snare Drum. 


the drummer wears it hanging by 
his side, gets its name from the 
snares or strings stretched across its 
lower end. ‘These, which are usually 
of CATGUT, tremble when the drum 
is beaten on the upper end, and add 
toits sound. The long wooden snare 
drum is now giving place to a shorter 
kind made of brass, like the one 
shown in the picture, which is the 
drum used in the German army. 

The Bass Drum is beaten on both 
ends, and is much larger and makes 
a deeper sound than the snare drum. 

The Kettle Drum is made of thin 
copper or brass, and is shaped like 
a kettle or basin, It is covered over 
the top with skin, and generally 
stands on a tripod, or three-legged 
stand, as shown in the picture. It 
is used chiefly in ORCHESTRAS, 
though small ones are sometimes 
carried by bands on horseback, like 
those of cavalry regiments. 

All kinds of drums have long 
been used among Eastern nations, 
and the instrument is supposed to 


down, to let the water drain from the | have been first brought into Europe 
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iby the Moors. The negro races in 
Africa have a great love for the 
(drum, and have many different kinds 
«and sizes. In Dahomey drums are 
) made from the trunk of a tree called 
{the benteria, hollowed out with 
|hatchets and with burning irons. 
' The head is covered with a goat skin 
|fastened with wooden pins and 
‘stretched tight by a cord. They 
have small drums used in travelling, 
- at the sound of which people quicken 
| their steps, and several kinds for use 
jin the army. Another kind, used 
‘in merrymakings, has a peculiar 
‘charm for the negroes, who are 
| seized with a desire to dance when- 
ever they hear it. The gdaydoo is a 
| very large drum kept in the court- 
_yard of the palace, and beaten when 
| war is declared. All know its 
| sound, and when it is heard the 


Kettle Drum. 


To capture a gbaydoo from an 
enemy is like capturing 4 flag among 
civilized nations. 

The word drum was_ probably 
named from its sound. In 
English the word was spelled 
drumme, nold Saxon drom meant 
a noise. 

DUCK. Ducks have broader bills 
| and shorter necks than geese and 
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swans, and their legs are much 
shorter and set further back than 
those of geese, so that they walk 
with a more waddling gait. 
food, too, is mostly animal, while 
that of geese and swans is chiefly 
vegetable, and the males differ more 
from the females than is the case 
with swans and geese. 


Their 


There are two classes of wild 


ducks, those which live in shallow 
inland waters. and rivers, and those ~ 
which live mostly in the ocean and 


seldom go up rivers. These two 
kinds differ in many ways, the first 
class, which fly the most, having 
longer wings and necks than the 
second, whose legs are better fitted 
for swimming. Among the most 
common ones of the first kind found 
along the Atlantic coast of the 
United States are the black duck, 
the mallard, the teal, and the 
widgeon, To the second class be- 
long the old wife, the velvet and the 
surf duck (both of which are wrongly 
called coot), the red-head, and the 
canvas back. 

The Canvas Back, which is the 

most prized of all water fowl, is 
found only in North America. It 
gets its name from its white back, 
most of its other parts being dusky 
red, black, or slate color. The 
canvas backs shot in Chesapeake 
Bay are the best, on account of the 
food they get there, the root of a 
water plant commonly, but wrongly, 
called wild celery. The ducks dive 
down to the bottom, pull up the 
roots and come up to eat them, 
throwing away the stalks, with which 
the top of the water is strewn. This 
root gives their flesh a fine flavor, 
and such ducks sell much higher 
than any others. 
Other wild ducks feed mostly on 
insects, worms, snails and other 
MOLLUSKS, and small fish. Many 
kinds of both inland and sea ducks 
spend the summer in the Arctic 
regions and go south in the winter. 
Wild ducks always live in pairs, but 
tame ducks do not. 


DYES 


The common domestic or tame 
duck is descended from a wild duck 
belonging to the inland kinds, called 
the mallard. Among the best of 
the tame kinds is the Aylesbury 
duck, which is very large and prized 
for its fine flesh. The Muscovy, 
more properly musk duck, is so 
called because it has an odor of 
musk about it. It also is very large, 
and has a red lump or carbuncle at 
the upper end of the bill. It is sup- 
posed to have first come from South 
America. There are more ducks in 
China than in any other country on 
the globe; they are seen everywhere, 
around villages, in the streets of 
cities, and on canals, lakes, and 
rivers. Ducks are sold in the 
markets fresh, salted, and smoked, 
and duck’s eggs are an important 
article of food. The Chinese hatch 
great numbers of eggs in hot sand, 
and bring up the young ducks by 
hand. 

The duck belongs to the order 
anseres (Latin anser, goose) and to 
the same family with the goose and 
the swan. 

It gets its name from its habit of 
ducking its head under water. 

DYES. The dyeing or coloring of 
cloth is an art which takes a great 
deal of knowledge and skill. If a 
piece of cotton, woollen, or silk cloth 
be dipped into some kinds of dyes 
and then dried it will be stained the 
color of the dye so that it cannot be 
washed out; but this is not true of 
all dyes. Some need something else 
mixed with them to fix the color, 
and others have to have the cloth 
prepared before it is put into the 
dye. It is the dyer’s business to 
know these things, and to do so he 
has to learn all about the different 
drugs and other substances used for 
dyes, and the nature of the materials 
out of which cloths are made. 

Most of the dyes in use come from 
plants. The coloring matter is got 
sometimes from the roots, sometimes 
from the stems and bark, and some- 


times from the flowers and seeds, | through 
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Among the most important vege- 
table dyes are BRAZIL WOOD, LOG« 
WOOD, MADDER, SAFFLOWER, FUS- 
TIC, ANNOTTO, quercitron or yellow 
oak bark, TURMERIC, INDIGO, 
SUMAC, ALDER, BARBERRY root, 


and red SANDAL or sanders wood. - 


A few dyes, such as COCHINEAL 
and LAC, come from animals; and a 
great many substances used in dyeing 
are got from the metals and other 
minerals. 
ful colors are made out of the coal tar 
of gas works. These are usually 
called aniline colors (Arabic az-nz/, 
the indigo plant) because they are 
made from aniline, which is got out 
of coal tar. Aniline is a kind of oily 
liquid, which is colorless when pure; 
but when. it is mixed with different 
things may be made into a great 
number of beautiful colors. Red, 
yellow, green, blue, and black dyes, 
of many different shades, are thus 
made out of dirty coal tar, which used 
to be thrown away as of no value, 
Among the aniline colors are those 
called magenta, solferino, roseine, 
mauve, azuline, emeraldine, bleu de 
Paris, and Bismarck. 

Besides the dyes, there are other 
substances used in dyeing which 
fasten the colors to the threads of the 
cloth. These are called mordants 
(French mordant, biting, from Latin 
mordere, to bite), because they bite 
the colors into the cloth so that they 
cannot be washed out. The princi- 
pal mordants are ALUM, the SALTS 
of ALUMINUM, tin, and iron, and 
SODA. By the use of different mor- 
dants different colors are got from 
the same dye. Thus, madder will 
give a rose tint with one mordant, 
dark red with another, dark brown 
with a *hird, and black with a 
fourth. 

Some colors are made by many 
dyeings in different liquids, some of 
which change the tint and some of 
which fix them to the cloth. 


In dyeing cloths they are soaked ~ 


in tubs holding the dyes, then passed 
squeezers and drying 
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machines to get all the dampness out 
of the threads, and lastly through 
finishing machines which give them 
a smooth surface. Generally cotton 
and linen are harder to dye than 


| wool and silk; and when cloths are 


made of different things, such as 
mixed goods of cotton and wool, or 


of wool and silk, they have to pass 
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through several dyes, some of which 
dye the cotton, some the wool, and 
some the silk. In some mixed goods 
one of the fibres is of one shade of 
color and one of another, because 
the dye which dyes one will not dye 
the other. 

The word dye comes from the 
Anglo-Saxon deag, a dye, a color. 


E 


EAGLE. The eagle has a curved | away with a baby. In Scotland two 


beak, broad wings, legs feathered 
down to the toes, and strong, sharp, 
curved claws, Its food consists of 
birds, small quadrupeds, and some- 
times fish. When hungry it will kill 
animals as large as sheep and pigs. 
The eagle is found in nearly all parts 
of the world. It lives mostly in wild 
mountainous regions, and _ builds its 
nest on high cliffs out of reach of 
man and its other enemies. 

The Golden Eagle, which is found 
all over Europe and America, is 
among the largest of the eagles. It 


Head of Golden Eagle. 


is not often seen in the Eastern 
States, but is common in the North- 
west. Its color is dark brown, but 
the back of the head, the neck, and 


‘the lower tail feathers are brownish 


yellow, from which it gets its name. 
It issaid to live more than a hundred 
years. The Indians use its feathers 
to adorn their heads, pipés, and 
weapons with. Its nest is built of 
sticks, usually on some high cliff, 
and it lays two dull white eggs 


. shaded with brown. 


The golden eagle carries off many 
lambs, kids, and other small animals 
to its nest, during the breeding sea- 
son, to feed its young, and it has 
even been known to seize and fiy 


children were once stolen by eagles 
in one season, but fortunately the 
theft was seen and both were safely 
rescued by men who climbed up to 
the nests. In Switzerland, where 
eagles build their nests on high 
mountain crags, babies have been 
thus carried off and eaten, and only 
their bones left. Once, during a 
famine in Ireland, a poor man got 
food every day for his family by 
watching an eagle’s nest, and taking 
from it part of the animals: which 
the old birds brought to feed their 
young with. When the young ones 
grew old enough to fly, he clipped — 
their wings so that they could not 
leave the nest, and thus kept the old 
ones bringing food much longer than 
they would otherwise have done, 

The Bald, or White-headed Eagle, 
as it ought to be called, as its head 
is feathered like all the eagles, is the 
one used as the emblem of the 
United States. It is found almost 
all over North America. The bald 
eagle belongs to the fishing or sea 
eagles, and its usual food is fish, 
which it steals from the FISH HAWK. 
When a fish hawk is seen to catch a 
fish and start for the shore, the eagle 
pursues and forces it to drop it, and 
then swoops down and catches the 
fish before it reaches earth. Like the 
golden eagle, the bald eagle lives to 
a great age. Its plumage is dark 
brown, with head, neck, and _ tail 
white. It builds its'nest usually on 
high trees, and lays two dull white 
eggs. 

The Harpy Eagle, the most power- 
ful bird of prey of America, belongs 
in South and Central America and 
Mexico, but is sometimes seen in 
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‘Texas and in Southern California. 
[Its body is ashy-gray barred with 
[black, head and under parts dull 
white, and feet yellowish. It meas- 
ures six or seven feet across its out- 
stretched wings and about three feet 
fromthe head to the base of the tail. 
lIts beak is curved and so strong that 
iit can crush a man’s finger bones, 
fand its stout feathered legs are 
Larmed with claws sharp and power- 
{ful as those of a wild cat. It can 
(overtake in flight the swiftest birds, 
cand it attacks and kills young fawns, 
(full grown foxes and_ badgers, and 
«even monkeys. The harpy eagle, if 
{taken young, can be tamed, and it 
iis a common pet in farmhouses in 
1Mexico. The Incas of Peru and 
ithe Aztec nobles used to train har- 
jpies to hunt, just as falcons were 
‘trained in Europe. Cortez was pre- 
ksented by a Mexican prince with a 


ger when it did not await his signal 
ito attack, and once, when it flew up 
Ibefore he told it to, he got angry 
Land fired a pistol ball after it. The 
kshot broke the eagle’s head and it 
(came tumbling down to the ground 
iin the agony of death, Cortez ran 
‘to it and kneeled down to see if he 
\could not save his pet, but it was too 
llate. The harpy tried to rise to its 
li feet several times, then lay still; but 
li before it died it seized the forefinger 
Jof its cruel master’s right hand in 
jiits beak and crushed it, and so 
Lavenged itself. 
|| The eagle was the emblem of im- 
|perial Rome, and is now the emblem 
lof the Austrian and Russian empires 
Vand of the United States. The Aus- 
Kitrian and Russian eagles are made 
Ii with two heads, in imitation of the 
I) double-headed eagle first used by 
ii Constantine the Great, one of the 
heads of which meant the Western 
Empire, and the other the Eastern 
Empire. 

The eagle belongs to the order 


raptores, or BIRDS of prey, and to 
the falcon family. 

The word eagle is from the Latin 
aguila, eagle, which is the feminine 
form of aguzlus, dark-colored or 
brown. 

EAGLE, a gold coin of the United 
States worth ten dollars. It was 
first coined in 1795. The half-eagle 
was first made in the same year, 
the quarter-eagle in 1796, and the. 
double-eagle in 1849. These coins |’ 
are not pure gold (see ALLOY). 

The eagle was named from the 
emblem of the United States, the 
bald EAGLE, 

EAR. In the article SOUND it is 
told that there is no such thing as 
sound outside of the ear, but that 
what we commonly call sound is 
carried in a series of waves to. the 
ear, inside of which there is certain 
machinery which makes us hear. 
The ear is made up of three differ- 
ent parts, which may be easily un- 


Plan of the Human Ear. 


derstood by the picture. This pic- 
ture is not exactly like the ear, but 
is only a diagram, or plan, to show 
how it works. The first part is 
made up of the outside ear, A, and 
the pipe, B, which leads inward. 
The outside part of the ear is much 
like the open part of wind instru- 
ments, or of a speaking trumpet, 
and serves to gather the sound waves 
and turn them into the pipe, B. 
This pipe, which is a little more than 
an inch long, is stopped by a skin, 
C, which is stretched tightly across 
it. Behind this skin, which is called 
the membrane or skin of the drum 
(Latin, membrana tympanz), is the 
second or middle chamber of the 
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ear, D, called the drum (Latin ¢ya- 
panum), which is filled with air by a 
pipe, E, opening into the mouth. 
The drum is hollowed out of the 
bone of the skull, and its inner open- 
ing, called the oval window, is closed 
by another skin, G. Beyond this is 
the third or inner chamber of the 
ear, H, which has in it little canals 
and a winding passage like that of a 
snail shell. This inner chamber is 
filled with a watery fluid, in which 
floats the acoustic or hearing nerve 
made up of a bundle of fine cords. 
These cords are gathered into one 
nerve, I, which leads to the brain. 

When sound waves are collected 
by the outer ear, they pass through 
the pipe B, and striking upon the 
skin of the drum, C, cause that to 
vibrate or quiver with exactly the 
same kind of motion. These vibra- 
tions or quiverings are carried 
through the middle chamber, D, to 
the second skin, G, stretched over 
the oval window. From this they 
go to the liquid which fills the inner 
ear, and the acoustic nerve, floating 
in this, gathers them up and carries 
them to the brain. 

Within the drum (D) of the ear 
is a chain of four little bones, too 
small to be shown in the picture, 
which reach from the middle of the 
skin (C) of the drum to the skin (G) 
of the oval window. These carry 


the sound waves from the first to: 


the second skin. One of them, 
named the lenticular bone, because 
‘it is shaped somewhat like a LENS, is 
the smallest bone in the body. The 
three others are called, also from 
their shape, the hammer, the anvil 
and the stirrup. Of these the ham- 
mer is fastened to the skin of the 
drum and the stirrup to the skin of 
the oval window. The air in the 
drum of the ear also helps to carry 
the sound waves, but its principal 
use is to make equal the pressure of 
the atmosphere on the skin of the 
drum. If there were no air inside, 
the outside AIR would press too 
heavily on this skin. 
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The larger the outside ear is, the 
more are the waves of sound which 
are caught. Therefore, some ani- 
mals which have very large ears 
hear much better than man does. 
We could hear better if our ears were 
larger. Sometimes, when we do not 
hear very well, we put up our hand 
to our ear, and this helps us by 
stopping and turning into the ear 
more sound waves. Deaf people 
use an ear trumpet, which answers 
the same purpose. Timid animals, 
such as the rabbit, the hare, and 
the deer, have large ears which they 
can move, so that they can hear in 
every direction. The horse, too, can 
move its ears backward and forward, 
so as to hear what is coming ahead 
and behind. This makes it a more 
useful animal, for it is quick to hear 
the commands of its master. Some 
persons can move their ears in this 
way, and all can learn to do it. 

The ear is guarded from injury by 
being so placed that its inner parts 
are inclosed in the hardest bone of 
the body. The outer part, which is 
open, might be harmed by insects 
crawling into it, but it too is guarded 
by the wax. This is very bitter, and 
there is probably something in the 
smell of it which insects do not like. 
If one by chance goes into the ear, 
it soons becomes covered with the 
sticky wax, and dies after a while, if 
it is not taken out. If an insect 
causes pain in the ear, a little sweet 
oil should be poured in and left there 
until it is smothered. The wax 
sometimes becomes hard, but if left 
to itselt it will generally dry and 
scale off. In no case should it be 
picked out with any sharp instru- 
ment, as deafness may be caused by 
it. The skin of the drum is easily 
pierced, and if thus injured much 
pain and trouble may come from it. 
If the ear needs cleansing, it should 
be done by syringing it with warm 
water, 

The word ear is from the Anglo: 
Saxon eave, which comes from thé 
Latin aurzs, ear. 


EARTH. 


The earth appears to us 
o have a nearly flat surface, broken 
ere and there by hills and valleys, 

and stretching out on all sides until 


\t meets the sky; but we know that 
it is not flat because ships sail round 
it. If a ship start from a place and 
keep sailing westward, it will in time 
ome to the same place from the 
ast side. We cannot tell the exact 
shape of the earth from this, because 
f it were square a ship could sail 
ound it inthe same way. But we 
Low from watching ships on the 
sea that the earth is not square but 
ounded. When a ship is coming 
oward us from a distance only the 
masts are seen, and they appear to 
grow taller and taller until at last the 
hull comes into view; and when a 
ship sails away from us, the hull 
first goes out of sight and then the 
masts little by little until all is gone. 
If the sea were flat, ships would 
nzrow smaller and smaller as they 
sailed further away, and would finally 
disappear altogether ; and if theearth 
ywere square, they would go out of 
sight all at once, when they reached 
the edge; but we see that they go 
yout of sight little by little, first the 
i ower parts and lastly the tops of the 
masts, and we know from this that 
ithe earth is neither flat nor square, 
but rounded. We can prove, too, 
ithat it is round like a ball, because in 
eclipses of the MOON the earth, which 
then comes between the sun and the 
moon, casts a round shadow on the 
jmoon, just such a shadow as one 
4globe would cast on another globe. 
hehe know also that it is very large, 
{because we can see vessels for many 
ees before they go down out of 
sight. The earth is, indeed, a great 
{ball which measures nearly 8000 
|miles (7912) in a line through its 
ycentre. 

Day and Night. The earth hangs 
in space just as a balloon does in the 
Nair, because on whatever part of it 
we go we can always see the heavens 
above us, and it is all the time spin- 
ning round like a great top. If we 
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look, on any clear night, at the 
eastern horizon (Greek, from oros, 
a boundary), or place where the 
earth and sky meet, we shall see 
some stars rising up above the edge 
of the earth, while: those in the 
western horizon will be going down 
below the edge of the earth. We 
can see the moon too rising in the 
east and setting in the west, and in 
the daytime the sun follows the same 
course. These look like real move- 
ments, and the ancients believed that 
the earth stood still and that the 
heavenly bodies travelled round it; 
but the sun and the stars do not 
really move, but only appear to move 
from east to west because the earth 
is all the time turning round from 
west to east. The eastern edge of 
the earth goes down as the western 
edge rises, and thus the sun and 
stars first come into sight in the east 
and are shut out of view in the west. 
As there are about twenty-four hours 
between each sunrise or coming of 
the sun on the eastern edge of the 
world, we know that it takes the 
earth just that time to turn round 
once. This causes day and night, 
for we call it day when the part of 
the earth on which we are spins 
round into the sunlight, and night 
when it has turned so far around as 
to hide the sun from us. As the sun 
is fixed in the heavens, the earth | 
must turn round, for if the earth too 
were fixed, the side of it toward the 
sun would always be bright, and 
the side from the sun would always 
be dark. But as all sides of the 
earth have their night and their day, 
we know that the earth must turn 
round. 

The Seasons: The spinning round 
of the earth like a top explains many 
of the motions of the other heavenly 
bodies, but not all of them, and we 
are therefore led to think that it has 
some other kind of motion. Indeed, 
we know from many things that the 
earth rolls round the sun ina great 
circle called an orbit (see UNI- 
VERSE), travelling round it once In 
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365} days, and this movement makes 
our year, just as the other movement, 
which we have likened to the spin- 
ning of a top, makes our day. Now 
if the earth spun round exactly like a 
top, standing straight up and down, 
and moved round the sun in that 
way, the days would always be of 
the same length all over the world, 
and the seasons would never change. 
But in summer the days are much 
longer than in winter, and when it is 
summer here it is winter on the 
other side of the earth; we therefore 
know that the motion must be in 
some other way. 

These things can be best shown 
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by means of a lamp and an orange. 
Set a lamp in the middle of a round 


table in a dark room.. Let the lamp 


stand for the sun and the edge of — 


the table for the orbit or path in 
which the earth travels round the 
sun. Then stick a knitting-needle 
through the middle of an orange, to 
stand for the earth; set it upright 
in a pin-cushion, as shown in the 
picture, Fig. 1, and place the pin- 
cushion near the edge of the table. 
Twist the needle so as to make the 
orange turn round in a way different 
from that in which the hands of a 
watch move. You will see, as the 
orange turns round, that there are 


two points on it, which do not move — 


out of their places, one at the top and 
one at the bottom, where the knitting- 
needle goes through. These points 


Fig. 1.—Lamp and Orange, or the Sun and Earth, 


are called the poles, the one at the 
top being named the north pole, and 
the one at the bottom the south pole. 
The line joining the two poles, and 
upon which the orange moves, is 
called the axis. Inthe orange the 
knitting-needle is the axis, but in the 
earth there is no real axis, we only 
imagine one for the earth to turn 
round on, Now draw a circle round 
the middle of the orange, everywhere 
at the same distance from each of 
the poles, so as to divide it into two 
equal parts, and call it the equator 
(Latin eguare, to make equal). The 
part north of the equator is usually 
called the northern hemisphere (half 
globe, from Greek emz, half, and 
sphaira, globe), and the part south 


of the equator the southern hemi- 
sphere. 

_ While the orange (earth) is kept 
in the position shown in the picture, 
the lamp (sun) will always shine on 
one half of it, while the other half 
will be in the dark; and this will be 
the sameif the orange be kept spin- 
ning round like a top, and be also 
moved round the lamp on the edge 
of the table. The side toward the 
lamp will always be light, and the 
side from it will always be dark; 
and if the orange be turned steadily 
all the time, the light side will be 
light just as long as the dark side is 
dark. Thus the lightness and the 
darkness will be divided evenly. So 
in the earth, if the axis were straight 
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\up and down the sun’s light would 
zalways shine evenly on one half at a 
(time, and the days and nights would 
be of equal length. 

Now, instead of setting the orange 
straight up, as in Fig. 1, set it so 
tthat the needle will slant, making 


IFig. 2.—Real Slant of the Earth’s Axis. 


tthe upper end furthest from the 
llamp, as shown in the second picture, 
iFig. 2. If you now twist the 
\knitting-needle so, as: to turn the 
orange round, you will see that the 
llight never shines on the part near 
tthe north pole, and always shines on 
¥a part round the south pole while 
the parts round the equator become 
Might and dark as the orange turns 
round. 

| Stick a pin in the orange about 
halfway between the equator and 
{the north pole, and call it New York. 
\You will see, as it moves round the 
“orange, that it has a much longer 
jjourney on the dark side than it has 
kon the light side. At New York, 
jttherefore, when the earth is in the 
same position to the sun as the 
orange is to the lamp, the night is 
imuch longer than the day. At the 
jjsame time it is always dark at the 
vnorth pole and always light at the 
4south pole. 

| Move the pin-cushion and orange 
one fourth way round the table, 
keeping the knitting-needle always 
slanting in the same way. The two 
poles will then be equally distant 
from the sun, and if the orange be 
turned round it will be seen that the 
light, strikes both poles at the same 
(time, so that the journey of every 
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part of the orange through light and 
darkness is equal. When the earth 
is in this position, therefore, the 
days and nights are of the same 
length all over the world. 

Next move the pin-cushion and 
orange another fourth way round, 
still keeping the needle slanting in 
the same way; but, being on the 
other side of the lamp, its top, or 
north pole, will slant toward the 
lamp. You will now see that the © 
light never shines on the part of the 
orange near the south pole, and - 
always shines on the part near the 
north pole, while the parts around 
the equator become light and dark, 
as the orange moves round, as before. 
The pin which stands for New York . 
has now a much longer journey ~ 
round the light side of the orange 
than it has on the dark side. At 
New York, therefore, the day is 
longer than the night. At the same 
time it is always light at the north 
pole and always dark at the south 
pole. 

Move the orange round another - 
quarter, and the poles will again be 
equally distant from the sun, so that 
its light will strike on both poles at 
the same time, and day and night 
will be again equal. 

Thus the difference in the lengths 
of the days and night is shown to be 
caused by the different ways in which 
the axis of the earth lies toward the 
sun. The axis always slants in the 
same way, but in moving round the - 
sun it lies in different ways toward 
it. This will be seen in the picture 
(Fig. 3), where the earth is shown in 
the same four positions in which the 
orange has been put. In each of . 
these positions the earth’s axis is 
shown with the north pole marked N. 
The sun is in the middle, marked SD: 
The axes all slant in the same way, 
but when the earth is at A orat C, 
the two poles are the same distance 
from the sun; when it is at B the 
north pole is tipped toward the sun, 
and when it is at D the north pole is 
tipped the other way, or from the sun. 
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It is now easy to understand what 
makes the changes in the seasons. 
When the days are long and the 
nights are short in either the north- 
ern or the southern hemisphere, the 
sun shines during so large a part of 
the twenty-four hours that the earth 
gets heated and gives off its heat to 
the air, and this makes summer. 
But when the nights are much 
longer than the day, the sun does 
not shine on the earth for so longa 
time, and so it does not get so much 
heat, and this makes winter. In the 
picture, A shows the earth in the 
spring (about March 21st) in the 
northern hemisphere, and in the au- 
tumn in the southern hemisphere. 
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The light of the sun just falls on 
both poles, and in all other parts of 
the earth the days and nights are of 
the same length. As the earth © 
moves from A toward B, the light 
shines more and more on the parts 
beyond the north pole, leaving the 
south pole little by little, until at B 
it lights up the parts all round the 
north pole, N, while the parts round 
the south pole are left in darkness, 
It is therefore the long day at the 
north pole, and the long night at the 
south pole, which last for half the 
year, from the time the earth is at A 
until it reaches C. When the earth 
isat Bit issummer (about June 21st) 
in the northern hemisphere, and win- 


Fig. 3.—Positions of the Earth in moving round the Sun. 


ter in the southern hemisphere. At 


~ the same time it is the middle of the 


long day at the north pole, and the 
middle of the long night at the south 
pole. As the earth travels from B 
to C the light leaves the north pole 
little by little, and begins to move 
toward the south pole, until, when 
the earth reaches C, the sun again 
shines equally on both poles, and in 
other places the days and nights are 
of the same length, just as when the 
earth is at A. When the earth is at 
Cit is autumn (about September 23d) 
in the northern hemisphere, and 
spring in the southern hemisphere. 
As the earth moves from C toward 
D the light moves more and more 
beyond the south pole, leaving the 


north pole little by little, and the 
long day of the south pole and the 
long night of the north pole begin. 
These last until the earth gets round 
to A again, when the sun once 
more shines on both poles. When 
the earth is at D (about December. 
21st) it is winter in the northern hemi- 
sphere, and summer in the southern 
hemisphere, At the same time it is 
the middle of the long day at the 
south pole, and the middle of the 
long night at the north pole. 

We thus see that the days and 
nights are caused by the spinning 
round of the earth on its axis once 
every twenty-four hours; and that 
the difference in the length of the 
days and nights is caused by the dii- 
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ferent ways in which the axis of the 
arth lies toward the sun, as the earth 
travels round the sun in its yearly 
course. Wealsosee that the seasons 

re caused by the difference in the 
dength of the days and nights in dif- 
éerent parts of the earth. At the 
two poles there are but one day and 
pone night in the whole year. At the 

orth pole it is day for six months, 
from about March 21st to about 
September 23d, and night the other 
six months of the year. At the south 
pole it is night when it is day at the 
orth pole, and day when it is night 
tat the north pole. In all other parts 
bof the earth the days and the nights 
tare of different lengths, excepting 
about March 21st and September 
23d, when they are of the same 
ltength everywhere. For several days 
before and after these times we 
annot see any difference in the 


sphere), which 
Henvelope, and which reaches as much 
las forty-five miles above its surface, 
he shining of the sun on the earth 
eats it, and this heats the air and 
causes the WINDS; it also causes 
apor to rise into the air, and from it 
e have FOG, CLOUDS, DEW, RAIN, 
HSNOW, and HAIL. 

Attraction of Gravitation. The 
atmosphere around the earth, as well 
| upon the earth, is kept 


Has everything 
n its place by a force called the 
If it were 


Hattraction of gravitation. 
Hnot for this force we should have no 


atmosphere, seas, lakes, or rivers: 
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everything on the earth would fly 
off into space. When we drop a 
stone from our hand it falls to the 
earth, and we say it falls because it 
has weight ; but what we commonly 
call weight is really a kind of attrac- 
tion by which the earth is always 
drawing things to itself, just as a 
magnet draws iron filings. This is 
true, too, of everything on the earth 
—it attracts or draws toward itself 
every other thing; but the larger 
the thing the more it attracts, and as 
the earth itself is larger than any- 
thing on it, it draws toward itself 
everything on it with so great a force 
that little things cannot go toward 
each other. So, when we say that 
a thing is heavy, we mean that it has 
gravity and is drawn toward the 
earth by the force of gravitation, 

If we tie a string to a stone and 
raise the stone up by it, the string 
is drawn into a straight line which 
points directly toward the centre of 
the earth. This would be the same, 
no matter on what part of the earth’s 
surface we might stand, for there is 
no upper nor lower side, and those 
who stand on one side feel just the 
same as those on another side. 
From this we see that all things 
which fall anywhere on the earth 
always go toward the centre of 
the earth; also, that the atmos- 
phere around the earth and all 
things on the earth are always 
attracted toward the same centre, 
and that this is what keeps them in 
their places. Knowing this, it is 
easy to understand why persons on 
the opposite side of the earth live 
there as easily as we'do on our side, 
for down always means to them 
toward the centre of the earth, just 
as it does to us. 

The attraction of gravitation was 
first found out by Sir Isaac Newton 
(C. P. P.), an English philosopher, 
who reasoned it out after seeing an 
apple drop from a tree, and thus 
became able to explain why all 
things are kept on the earth while it 
turns round on its axis. 
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Land and Water. The earth’s sur- 
face is made up ofland and water. 
There is a great deal more water 
than land; indeed, about three- 
fourths of the surface is covered by 
water. The water is all joined in 
one great body which we call the 
sea’; but the land is much broken up 
by the way the sea runs into it, and 
some parts are cut off from the main 
body of land, so as to form islands. 
The masses of tand, too, lie in such a 
way that the sea is cut up into parts. 
These great masses of land are called 
continents, and the parts of the sea 
lying between them are called oceans, 
If you look at a globe you will see 
that much more of the land lies north 
of the equator than south of it, and 
that more of the sea lies on the south 
side than on the north. 

We can see that the surface of 
the land is uneven, broken up into 
mountains, hills, valleys, and plains, 
and we know in various ways that 
the bottom of the sea is very much 
like the land, but some of the valleys 
in the sea are much deeper than the 
height of the highest mountains on 
the land. The deepest parts of the 
sea are furthest from the land, and 
generally it grows shallow toward 
the land; but even in the middle of 
the sea mountains rise up from its 
bottom and form islands. 

The water of the sea in the middle 
of the ocean is blue, because the 
color of pure water is blue, but nearer 
the land it is greenish, and_ this 
becomes tinged with brown or yellow 
along the coasts because the waves 
stir up the mud from the bottom or 
wear away earthy matter from the 
shores. In some places the sea has 
other colors from different causes: 
in the Gulf of Guinea.it looks white ; 
near Japan, yellow; in the Red Sea, 
in some parts of the Mediterranean, 
and near California, red ; and round 
the Maldive Islands, black. The 
Black Sea is not named from its 
color, but on account of its many 
storms, and the White Sea gets its 
name from its snow and ice. 


Sea water has a salt and some- 


what bitter taste. It is made up 
like other water of OXYGEN and 
HYDROGEN, but it has besides many 
SALTS mixed in it, the principal of 
which are common salt (SODIUM 
chloride), MAGNESIUM, POTASSIUM, 
and CALCIUM. If all the salts in 
the sea were piled up on the conti- 
nent of North America they would 
cover it all over with a layer half a 
mile thick. All this great mass of 
mineral matter is washed out of the 
rocks and carried into the sea by 
streams and rivers. The water of 


4 


all springs and rivers has some salt © 


in it and therefore salt is all the time 
being carried in the sea. The water 
of the sea turns into vapor and rises 
into the air, from which a part of it 
goes back to the land again in the 
form of rain, snow, and hail, but the 
salts stay in the sea, and thus the 
water of the sea is always salt. It 
is also getting a little salter all the 


time, but so slowly that we do not — 


notice it. 
A 
falls on the land goes back into the 


good deal of the water which 


air as vapor, but much of it settles 
into the ground. Water sinks easily — 


through sand and gravel. Some 
rocks, too,are so porous, or full of little 
holes, that water passes through 
them, and those which are close- 
grained have many cracks through 
which water runs freely. But wher- 
ever there is a bed of clay the flow=- 
ing of the water is stopped. There- 
fore sandy soils are dry, but clay soils 
are wet, because they hold the water, 
All the water which goes down into 
the earth comes to the surface again, 
because after trickling down through 
the cracks in the earth, perhaps 
several thousand feet, it at last comes 
to some kind of rock through which 
it cannot pass. It then has to stop, 
but being all the time pressed upon 
by more water which follows it down 
from the surface, it has to try to 
escape in some other way; and so it 
is driven through other cracks up 
and down until it at last comes out 
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pn the surface again at some place 
r distant from where it went in, 
und breaks out asaspring. Jn these 
ng trips through the rocks which 
ake up the earth’s crust, water 
ears away the substance of the 
ocks little by little, and thus gets 
‘rom them the salts useful to the 
ife of plants and animals. The 
tracks and crevices in rocks are thus 
tnlarged,and in this way great CAVES, 
gometimes many miles long, have 
been formed in different parts of the 
orld. 
| The whole surface of the earth, 
00, is all the time being worn away 
by the action of water and frost, so 
hat all the rocks, the hardest as well 
as the softest, are crumbling and 
i The rains carry this 


to new ROCKS. Thus the soil of 
he earth is made; sandy soil from 
andstone, limey soil from limestone, 
ind clayey soil from clay rocks; and 
hus it is made possible for PLANTS 
‘© grow and for ANIMALS to live 
upon the earth. 

In the article ROCKS is told how 
the mountains have been formed on 
the earth, but these mountains do 
aot look now as they did at first. 
heir tops and sides have been 
asted away by frost and rains, which 
Jaxave carved them into cliffs and 
trags; and ravines and valleys have 
een cut out of their rocks by the 
Iindless flow of brooks and rivers. 
hus great mountains have been 
arved into many ridges and valleys, 
nd table-lands or highlands have 
een split up into smaller ridges and 
ills, and the soil is swept down on 
the plains or into the sea. 

The tops of the highest mountains 
n the earth are always covered with 
now. This is because the higher 
arts of the AIR are very cold and 
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get into those parts which are below 
the freezing point, the vapor con- 
densed from the air falls upon them 
as snow instead of as rain. During 
summer the heat melts the snow 
from the lower parts, but does not 
melt it on the upper parts where it 
is too cold, so that there is a line 
above which the snow does not melt. 
This line, which is called the snow 
line, differs in different parts of the 
world. In the warm countries near 
the equator it is nearly three miles 
(about 15,000 feet) above the sea, 
but at the two poles it is almost down 
to the level of the sea. As snow 
often falls on places above the snow 
line, it would soon become piled up 
very high if there were not some way 
of getting rid of it. When there is 
much snow the pressure of that which 
is above squeezes the lower layers 
into a solid mass, which becomes 
frozen, and in time this is crowded 
slowly down some valley until it 
reaches a point where it melts and 
flows away as a river. This, which 
is really a river of ICE, is called a 
glacier. 

Glaciers are all the time grinding 
up rocks over which they pass, and 
pushing down large quantities of 
mud and stones, which find their way 
into the rivers, and thence on to the 
lowlands and into the sea; but they 
are also carrying down great masses 
of rock, earth, and stones which 
have tumbled down on them from 
cliffs as they flowed along. Some- 
times masses of rock as large asa 
house are thus carried down and left 
in the valleys wherever the ice hap- 
pened to melt, and sometimes large 
valleys have been entirely ruined by 
having thousands of tons of stones 
and mud left in them. 

History of the Earth, The science 
which “ells about the way the earth 
was formed is called geology (Greek 
ge, the earth, and dogos, a discourse 
or talk), and he who teaches that 
a geologist. Almost all 
now think that the earth 
beginning a mass of incan- 


science, 
geologists 
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descent (glowing, from Latin zm, and 
candere, to be white hot) fluid mat- 
ter, much like what the sun now is. 
As it cooled little by little a crust 
was formed on the outside, at first in 
patches, then in larger masses which 
finally covered the whole surface. 
Then the vapors which had formed 
an atmosphere around it condensed 
and poured torrents of rain over its 
surface and made seas. As the 
crust grew in thickness it cooled, 
and this contracted the mass and 
caused it to yield and break in places, 
thus forming mountains. The rocks 
composing this crust, thus formed by 
theaction of fire are sometimes called 
igneous (Latin zgzzs, fire) rocks, 
and sometimes Plutonic rocks, after 
Pluto, the heathen god of the fiery 
regions; and as they were the first 
to appear, they are also called pri- 
mary (Latin frzmus, first) rocks, 
and the age in which they appeared 
the primary age. Among the pri- 
mary rocks are granite, porphyry, 
basalt, serpentine, and gneiss, and to 
this same age helong the metals and 
the precious stones, both of which 
owe their origin to fire. 

Upon these primary rocks, thus 
laid like an arch over the central fires 
of the earth, have been built up, in 
the course of ages, other kinds of 
rocks, formed mostly by the action 
of water. While the earth’s crust 
was thin, only small elevations were 
produced by its crackings, but when 
it grew thick and firm it was broken 
only by very violent movements, by 
which the Himalayas, the Andes, 
and other grand mountain chains 
were thrown up. These upheavals 
made changes also in the level of 
the sea and caused deluges which 
buried under water many parts 
of the earth’s surface, depositing 
upon the primary rocks matter that 
also became solidified into rocks 
which in time were thrown up by 
some other great upheavals. These 
rocks, among which are coal, chalk, 
limestone, and sandstone, differ from 
the primary rocks, which are all 
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melted in a mass together, in being 
formed in strata or layers, just as 
they had settled, one layer above 
another, at the bottom of the sea. 
They are called, for this reason, 
aqueous (Latin agua, water) rocks, 
and sometimes Neptunian rocks, the 
latter after Neptune, the heathen god 
of the sea. 

The aqueous rocks, thus formed 
over the igneous rocks by the action 
of water, are divided by geologists 
into four groups: the transition 
rocks, secondary rocks, tertiary 
rocks, and quaternary rocks, and 
the times in which they were form- 
ing the transition, secondary, tertiary, 
and quaternary periods. In each of 
these periods the rocks bear certain 
marks by which they can be distin- 
guished from each other, so that the 
skilled geologist can tell by examin- 
ing them to what age of the world’s © 
history they belong and what other 
things are likely to be found with 
them. 

The Transition Period was a time 
of change, when life began. Of 
course, there could have been no © 
animal life on the earth while it was 
in a burning state; but as soon as 
the crust had become somewhat — 
cooled, living creatures and plants 
began to appear. These were very 
different from any of the animals and 
plants of to-day. The heat was at 
first the same all over the globe from — 
the equator to the poles; there were 
neither seasons nor climates, and the 
same kinds of animals and plants _ 
were found in all parts. The animals 
were the lowest kind of living things, 
such as CRUSTACEANS, MOLLUSKS, 
and a few fish in the seas, the waters 
of which were warm and still covered 
most of the surface. Among the 
most numerous of these first inhabi- 
tants of the earth were small crus 
taceans, called trilobites (Greek frezs, 
three, Zobos, lobe) named from the 
three lobes or divisions of which their 
bodies were made up. No trilobites 
now exist, but their fossil (Latin fos- 
silés, dug up) remains are often found 
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so well preserved that their eyes can 
pe seen, and the geologist knows 
{hat the rocks in which they are 
selong to the transition period, the 
earliest age of life on the earth. No 
iir-breathing animals lived then, for 
he atmosphere contained much more 
SARBONIC ACID than now, but 
lants, whose food is carbonic acid, 
hrived, and the earth soon became 
¢overed from pole to pole with im- 
ense forests of palms, bamboos, 
rigantic ferns, and cone-bearing trees, 
hich in the lapse of ages settled 
lown under the sea and became 
COAL. The transition period was 
thiefly marked then by the growth 
bf vegetation. 
| The Secondary Period of the 
farth’s history may properly be called 
e reptilian age, because reptiles 
ere so numerous and of such gi- 
gantic size and singularforms. They 
tre known to us only through their 
bones found in rocks, but so accur- 
‘tely has their history been preserved 
at the geologist can draw us their 
portraits and tell us how they lived 
ind even the nature of their food. 
Among these reptiles was the ich- 
hyosaurus (Greek zchthus, fish, and 
wuros, lizard), or great fish-lizard, 
enty to thirty feet long, its jaws 
rmed with teeth like a crocodile’s 
nd its eyes, as large as a man’s 
head, protected by bony plates; the 
ilesiosaurus (Greek Pleszos, near, 
nd sauros, lizard), twenty feet long, 
vith a body likea turtle’s and a long 
ake-like neck with a lizard’s head ; 
he labyrinthodon (Greek daburyn- 
hos, labyrinth, and odous, tooth), so 
talled because its teeth were like a 
abyrinth, a kind of monster toad, as 
arge as an ox; and the pterodactyl 
reek pteron, wing, daktulos, finger), 
lizard with huge wings on its paws 
ke a bat and long jaws armed with 
arp teeth. The sea too was filled 
ith many kinds of mollusks, most 
f which are now known only through 
eir shells preserved in rocks. At 
Hhe close of this period appeared the 
lirst bird, the archzeopterix (Greek, 


archatos, ancient, and plerux, birb), 
more like a lizard than a bird; and 
the first MAMMAL, a pouched ani- 
mal, somewhat like an opossum. 
The trees, too, began to change their 
kinds, and to become more like those 
now living. 

In the Tertiary Period the crust 
of the earth had become thick enough 
to cut off the heat from its centre, 
so that it gradually grew cooler. 
Most of the great reptiles had dis- 
appeared, the earth became covered 
with many kinds of mammals, and 
cetaceans, or animals of the whale 
kind, first appeared in the seas. 
Among these mammals were the 
paleotheriuns (Greek falazos, an- 
cient, and therzon, animal), a thick- 
skinned animal with a trunk like a 
tapir’s; the dinotherium (Greek, 
deinos, terrible, and ¢herzon, animal), 
like the elephant, but larger; the 
mastodon (Greek mzasvos, a teat, and 
odous, a tooth), so called from its 
teat-like teeth, another great elephan- 
tine animal, with long straight tusks, 
which once roamed over the North 
American continent; the glyptodon 
(Greek gluptos, carved, and odous, 
tooth), so called from its fluted teeth, 
a huge armadillo more than twice as 
large as those now living; the mega- 
therium (Greek megas, great, and 
therzon, animal), a sloth as iarge as 
an elephant, and the sivatherium 
(from Siva, East Indian goddess, and 
Greek Z¢herzon, animal), a stag as 
large as an elephant, with four horns, 
which lived in India. In the begin- 
ning these mammals spread from 
pole to pole, as is proved by their 
fossil remains. Many birds and in- 
sects too appeared ; trees and other 
vegetation began to look still more 
like that of to-day, and the surface 
of the earth was covered with flowers. 


| Though its crust had cooled greatly, 


its surface still had a tropic heat ; 
but in time it began to grow cooler 
at the poles, which were furthest 
from the sun’s heat, and climates~ 
began to be formed. At the end of 
this period the continents and the 


EARTH 


‘280 


EEL 


seas were nearly as we now see them, 
the air had become purified, and the 
earth was ready for man. 

The Quaternary (Latin guatuor, 
four) Period, or the period of the 
earth’s history in which man has 
lived, was marked in the beginning 
by floods which buried the polar 
regions and the parts which are now 
temperate under layers of clay, sand, 
gravel,andsea-shells ; by theupheaval 
of mountain ranges, and by the inva- 
sion of the land by great masses of 
ice. It is not known exactly what 
brought about this wonderful change, 
which swept off the tropical forests 
and buried in snow and ice most of 
the singular animals that had lived 
inthem. The waves of this immense 
sea of ice, rolling downthemountains, 
tore off parts of them and bore them 
onward until they finally melted and 
dropped them hundreds of miles 
away. Inthis way the great bowlders 
found in middle Europe and in the 
western parts of the United States 
were carried far from the mountains 
where they were formed. At this 
time, sometimes called the glacial 
(Latin g/aczes), ice period, animals 
were very plentiful. Great hairy 
-elephants, called mammoths, wan- 
dered in droves over the northern 
countries. With the mammoth lived 
the woolly rhinoceros, the cave bear, 
the cave tiger, the cave hyzena, gigan- 
tic stags, and many large birds, whose 
bones have been found in CAVES. 
We know also from sure signs that 
MAN lived at the same time with these 
animals, but, unlike most of them, he 
survived the age of ice and his de- 
scendants are now able to read the 
history of the earth in the recks that 
hold their bones. 

Facts about the Earth. The di- 
ameter of the earth at the equator is 
7,926 miles, and at the poles, 7,901 
miles. The total area of the surface 
is 196,971,984 square miles; of this, 
the continents and islands cover 52,- 
821,684 square miles, all the rest 
being water. ‘The fertile parts in- 
clude about 29,000,000 square miles; 


steppes, 14,000,000; deserts, 4,000,- 
ooo; and polar regions, 5,000,000 
square miles. The area of the At- 
lantic Ocean is 24,536,000 square 
miles; the Pacific, 50,309,000; the 
Indian,17,084,000 ; the Arctic, 4,781,- 
ooo; and the Southern, 30,592,000 
square miles, The highest mountain 
is Mt. Everest, 29,002 feet; the deep- 
est ocean is the Pacific, 30,000 feet. 

EBONY, the wood of several trees 
which grow mostly inthe East Indies. 
Black ebony is brought chiefly from 
Ceylon. It is much used in ornamen- 
tal furniture, mostly as a VENEER, 
or thin layer to be glued on to some 
other wood. It is very hard and 
heavy and takes a fine polish. There 
are other colors of ebony, such as 
red, yellow, green, and a striped 
kind—black and white—butthe black 
kind is most used. The ebony is 
only the core or heart of the tree, 
the outer wood being light-colored 
and soft; it is therefore scarce and 
very costly. The persimmon tree of 
the southern United States is of the 
same family of trees as those from 
which we get ebony. Most of the 
furniture called ebony is made of 
cherry wood dyed black. 

The word ebony comes from the 
Latin ebenus, Greek ebenos, which is 
from the Hebrew eden, stone; and 
the wood is so called on account of 
its hardness. | 

EEL, a fish with a long snake-like 
body and a soft slimy skin, covered 
with scales so small that they can 
scarcely be seen. Eels live both 
in salt and fresh water, usually on 
muddy bottoms, In the winter they 
make beds about a foot deep in the 
mud, where they lie torpid or numb 
without food until spring. There 
are about fifty kinds of eels in differ- 
ent parts of the world, but none are 
found in very cold climates, like the 
Arctic regions. The common eel of 
the Northern United States is from 
six inches to two and a half feet 
long, but what is called the conger 
eel is three to five feet long. The 
European conger, which is caught 
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on the coasts of France and of Eng-| when the hen is sitting the germ is 
land, is often ten feet long, and some | always nearest to the warmth. The 
| have been caught which weighed yolk and the albumen furnish food to 
more than a hundred pounds. the bird while it is in the shell. At, 
| The Sand Eel is found in both| the larger end of the egg, D, between 
]Europe and America, but only in the skin and the shell, is a space 
salt water. It is so called because] filled with air for the bird to breathe. 
jit lives in the sand, into which it can There is more OXYGEN in this air 
‘dart head foremost and bury itself|than in the outside air, In most 
very quickly. In Long Island Sound 

Jand along the coast north of New ¢ 

York these eels make the principal : 
{ food of the blue fish and bass, and 
(other eels and porpoises also prey 
jupon them, Many are caught for 
{ food, and on the fishing grounds of 
| Newfoundland they are used as bait 
{ for cod. 

The Electrical Eel, found in the 
| rivers and ponds of the north parts 
| of South America, has the power of Egg. 

{ giving an electrical (see ELECTRIC- 

ITy) shock strong enough to knock {animals other than birds the outer 
| down aman. The fish uses this to | shell and the white are wanting, but 
defend itself against its enemies and | the yolk and the germ are found in 
to destroy the life of its prey. When | the eggs of all animals. Birds usu- 
| the Indians, who eat them, wish to [ally lay their eggs in nests (see BIRDS’ 
capture some, they drive wild horses | NESTS). 

into the pool where they are, and| The eggs of almost all the com- 
after the eels have used up their|mon birds are told about in the artt- 
electricity on the horses, they take | cles on those birds. In some coun- 
them without fear. It is said that | tries the common people almost live 
some of the horses are usually killed | on the eggs of the wild water birds 


iis 


a 


| 


_ by the shocks. which are found on their, shores. 
“The word eel comes from the The collecting of these egg 1s a very 
| Anglo-Saxon @/. dangerous business, as the nests are 


EGC. Eggs are laid by BIRDS, usually built high up in the cracks 
REPTILES, AMPHIBIANS, FISHES, and on the ledges of rocks over- 
CRUSTACEANS, and INSECTS. Birds’| hanging the sea. The eggers, or 
Jeggs are oval (from Latin ovim, an | men who gather the eggs, have to 
egg), and are covered with a thin climb up these rocks and walk along 
‘shell, white or colored, formed | narrow ledges, where a single mis- 
mostly of carbonate of lime. (CAL- | step would be sure death. In the 
cium carbonate). The shell is lined | Faroe Islands, where the bird rocks 
with a tough skin, and inside of this | are very high and steep, men are let 
is a mass of ALBUMEN, B, called | down from the tops of the cliffs by 
the white, which encloses the yel- | strong ropes, as shown in the picture. 
‘tow or yolk, A. The yolk, A, which| The rope, on the end of whichis a 
tas a thin skin around it, has in | small seat for the egger to sit on, is 
it a little jelly-like speck or germ, about two inches thick. A beam is 
C, from which the young bird is | laid on the edge of the cliff to keep the 
hatched, The yolk is so made that | rope from being cut by the pave 
the germ is always uppermost, no rock. The egger, who is let down y 
matter how the egg lies, so that four or five other men, has tied roun 
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his waist a cord, by pulling which in | man on the left side of the picture is 
certain ways he can make signs to| catching a bird with one of these 
the men above. The eggers capture | nets. i ; 

young birds as well as eggs, either] The skill of the eggers is very 
by seizing them with their hands or | great. They will put their feet 
by throwing a net over them. The! against the side of the rock and push 
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Bird and Egg Hunting in the Faroe Islands, 


so as to swing themselves out many |told of one of these men who had 
feet, so that they can see the places|swung himself into one of these 
where most of the nests are. In|caves, and finding the floor strewn 
some places there are deep holes like} all over with eggs became so excited 
caves in the rock, in which great|that he lost his rope, which swung 
numbers of birds live. A story islout beyond his reach. Now and 
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then the wind swung it in toward the 


| rock, but never near enough for him 
t| to catch it. 

| ened, for he was under the rock so 
| 

| 

| 


He was greatly fright- 


| that he could not see his friends 


above, and the sea roared so loud 


| that they could not hear his cries. 


He knew that if they pulled up the 
rope and did not find him on it they 
would think that he had lost his hold 
and fallen into the sea, and he would 
then be left to starve in the cave, 
At last, almost wild with despair, he 
“made up his mind to spring and try 
to catch it as it swungin the air. It 
was a dreadful thing to do, for if he 
failed he would fall into the sea or 
on to the rocks, hundreds of feet be- 
low. He watched until the wind 


swung the rope toward him, and, 


springing, fortunately caught it with 
his hands, and was drawn up safely 
to the top of the rock. 

Great numbers of eggs and birds 


are collected every year in the Heb- 
rides, and in the Orkney and the Shet- 
land Islands. Near the coast of one 
of the Shetland Islands is a very high 
rock called the Pillar of Noss. The 
sea birds used to build their nests and 
hatch their young there year after 
year, for its sides were so steep and 
slippery that no man had ever been 
able to climb it; but at last a man 
went to itsfoot in a boat and crawled 
up its sides, carrying with him a 
strong rope, one end of which had 
been fastened on the highest part of 
anisland near by. He reached the top 
after much toil and danger, fastened 
the rope there, and hung under the 
rope a stout basket, so made that it 
would slide along on it. By this 
means he was able to get a great 
many eggs and birds from the rock, 
and carry them across high up in the 
air above the foaming water to the 
island. This rope, whichis still used 
to get eggs from the rock, is called 
by the people the Cradle of Noss. 
The Eggs of Reptiles are usually 
pretty large, and have a large yolk 
for the young animal to feed on. 
They are covered with a thick tough 


f 


skin like parchment, not hard like 
the shell of birds’ eggs. They are 
laid in warm sandy places, in dung- 
hills, or on heaps of vegetable matter. 
where they are left to be hatched by 
the heat of the sun or the warmth 
from decay. Crocodiles and alli- 
gators lay twenty to sixty eggs, tor- 
toises and turtles twenty to twenty- 
five, serpents ten to fifty, and lizards 
eight to twelve. 

The Eggs of Amphibians, such as 
frogs and toads, look like little lumps 
of jelly, much like the white of a 
hen’s egg, with a black speck in 
each. They are usually found in 
bunches fastened to grass or sticks 
in the water near shore, like the one 


Eggs of the Frog. 


in the picture. The black specks 
are the real eggs, and the jelly keeps 
them together and gives food to the 
young when born. The eggs of 
tree frogs and of toads look much 
the same, only the first are laid sepa- 
rately instead of in bunches, and the 
second are fastened together in 
strings something like a string of 
beads. The tree frog goes into the 
water only in the spring to lay its 
eggs, and when the young are large 
enough they leave the water and live 
in trees. , 
The Eggs of Fishes are in Tittle 
sacs called the roe or spawn, which 
sometimes contains thousands and 
even millions. The roe ofa single 
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codfish has been known to hold 
9,000,000 eggs. The spawn is laid 
in different places, according to the 
kind of fish; some on beds of sand 
or gravel along the seashore, some 
on the leaves of water plants and on 
seaweed, and some in shallow waters 
at the head of rivers, whither many 


Egg-case of the Shark. 


sea fish go every year to lay, or 
spawn, as it is called. Some fish, 
however, such as the shark and the 
ray, lay but few eggs, and take more 
care of them than do fishes that 
lay a great many. Each egg is 
enclosed in an oylong horny case, 
which is attached by long tendrils to 
seaweeds, The shell is thin at one 


end, and the young fish, when grown 
large enough, breaks its way out. 
The empty shells are sometimes 
found along the seashore, and are 
called “‘ mermaids’ purses,” or “ sea 
purses.” 

The Eggs of Crustaceans are 
usually carried about by the female, 
fastened under the body, until they 
are hatched. More than 12,000 eggs 
have been found under a lobster, and 
it is said that the crawfish will lay 
more than 100,000. They are laid 
in bunches glued together with a 
sticky fluid. These eggs are very 
small at first, but when ready to be 
hatched they are about the size of 
small shot. It usually takes six 
months to hatch young lobsters. 
When the time comes the mother 
shakes the eggs up by a movement 
of her tail, and this breaks the shells 
and lets the little ones out ; and ina 
day or two she gets rid of all her 
burden. The little red things called 
the coral in boiled lobster are eggs. 

The Eggs of Insects are of differ- 
ent shapes and colors, but generally 


white, yellow, or green. Those of 
bees, flies, and beetles are usually 
barrel-shaped, and those of butter- 
flies and moths are mostly round, 
In the picture the eggs are much 
enlarged : their real size is shown on 
the leaf. They are almost always 
laid near or on the objects on which 
the young will feed when hatched ; 
thus the flesh-fly lays its eggs in 


Eggs of Butterflies and Moths,—Magnified. 


meat, the cheese-fly in cheese, the. 
tumble-bug in a ball of dung which 
it rolls away into a safe place; the 
vegetable-eating insect on the leaves 
of the plants on which it lives, and 
the mosquito on the surface of quiet 
pools in a boat-shaped mass which 
floats on the water. ‘The flea is said 
to lay only about 12 eggs; and flies 
and beetles about 50; but the silk- 
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orm produces from 500 to 2000, 
} he queen bee. as many as_ 50,000, 
pand the white ant many millions. 

|| The Eggs of Mollusks differ much 
\iin size and shape. Those of the 
hoyster are very small, and are stuck 
ogether with a gluey fluid. They 
fare carried between the folds of the 


are safe, and will not stir when peo- 
ple go close to them, They build 
their nests wherever they find a 
good place, on the ground, on tops 
of walls, on the roofs of houses, and 
sometimes even in the houses. A 
traveller in Iceland once saw some 
ducks sitting on their eggs in a 
church. The nests, which are round 
and deep, are built of small twigs, 
laced together with moss and sea- 
weeds. Each bird lays usually five - 
jor six olive-gray eggs, somewhat 
larger than common duck eggs. 
Every nest is lined with down, which 
the bird tears from its own breast, 
and in which it buries its eggs. 
This keeps them warm when the 
mother leaves the nest for food. 
The owners of the ground take the 
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Houter skin called the mantle until 
they are hatched: Some say an 
oyster’ can carry 100,000 eggs, and 
jothers say even 2,000,000. Most 


other kinds of shell-fish do not carry 


their eggs around with them, but 
lileave them to take care of them- 
ikselves. The cephalopod mollusks, 
lksuch as the cuttle-fish, lay their eggs 
jjin bunches and fasten them to sea- 
Nweed, Fishermen call them sea- 
ifgrapes, because they look much like 
a bunch of grapes. 

|| The word egg comes from the 
||, Anglo-Saxon @g. 
|| EIDER DUCK. This bird, from 
which eider DOWN is got, is nearly 
iitwice as large as a common duck, 
Jand has a short neck and rather 
lilong legs. The plumage of the male 
is very handsome; the upper part 
of the head is bluish black and 
the neck pale green and 
the breast buff, the back 
white, and the lower parts black. 
The females are smaller than the 
\imales, and their plumage is gener- 
| ally brown barred with black. 

||| Eider ducks live chiefly in cold 
|{{ countries, especially in the most 
\inorthern parts of America, and in 
\\Norway and Iceland. In Iceland 
Wand Norway the places where they 
\iibuild their nests are valuable prop- 
erty and are watched with as much 
care as farms are in other countries. 
\i}In Iceland it is against the law to 
kill a duck in the breeding season. 
The birds seem to know that they 


ih 


‘lowed by small 


down out of the nests, getting about 
a hatful from each. As soon as 
the mother finds that her nest has 
been robbed she again strips the 
beautiful brown down from her 
breast and covers her eggs. up, to 
keep them at the right warmth, But 
the down is robbed a second time, 
and as the mother has no more the 
male bird strips the snow-white 
down from his own breast. This, too, 
is sometimes taken, but not often, 
and the poor bird is generally left to 
hatch her young in peace. 3 
The eider duck belongs to the order 
steganopedes or web-footed BIRDS. 
The word eider is from the Dan- 
ish edder or eder, Swedish eder. 
ELDER, a common shrub, bear- 
ing clusters of white flowers fol 
black berries, and 
which is often found growing on the 
borders of fields. The young stems 
of the elder are hollow and filled 
with a soft pith which is easily 
pushed out with a stick or stout 
wire. As they are quite straight they 
make fine pop-guns. The pith or 
inside makes the best of pith-balls 
for electrical experiments. The juice 
of the berries, which is a bright 
is often made into elder- 


crimson, 
berry wine. A kind of perfumed 
water. called elder-flower water, 1S 
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made from the flowers ; it is used in 
perfumery and confectionery. 


The word elder is probably from) it very useful. 


the German older, elder, which is 
from oh/, hollow, 2nd der, tree. 
ELECTRICITY. It is believed 
that electricity and light are the 
same thing, or rather that light is 
made up of electrical waves. Hein- 
rich Hertz, a German scholar, has 
shown it to be probable that all the 
energy that comes from the sun is 
electrical, and is changed when it 
reaches the earth into all the known 
forms of power and motion. The 
life in growing plants, the strength 
of animals got from vegetable food, 
the heat and light stored up in coal, 
the power of the steam engine—in 
short, all kinds of power on éarth 
come to us in the form of waves 
of electricity in beams of light 
from the sun. Faraday, an English 
philosopher, had suspected this, and 
Maxwell, another Englishman, had 
found out that the waves of elec- 
tricity and light travelled at about the 
same rate, but Hertz showed that 
they were the same thing. It was 
found out more than two thousand 
years ago that when a piece of amber 
is rubbed with silk it will attract or 
draw toward itself light bodies such 
as bits of dry paper, straw, or leaves, 
but it was not known why it does 
so. About three hundred years ago, 
Dr. Gilbert, an Englishman, found 
out that many other things, such as 
sealing-wax, glass, and sulphur will 
do this like amber; and he was the 
first one to use the word electricity, 
which he made from elektron, the 
Greek word for amber, as a name 
for that which makes the amber, 
glass, etc., act in this way. But al- 
though he gave a name to it, he did 
not know exactly what it was, and it 
was not until a little more than a 
hundred years ago that Dr. Franklin 
found out, by flying a KITE, that 
electricity and lightning are the 
same thing. Since that time a great 
many people have carefully studied 
it, and our knowledge of it has 


| grown so wonderfully of late year: 


that we have learned how to make 
It is by means 0} 
electricity that we are enabled te 
send messages to distant places by 
TELEGRAPH and to talk with per 
sons hundreds of miles away with 
the TELEPHONE. 

Although we know that elec: 
tricity is the same as lightning 
we still call it by the name whick 
Dr. Gilbert gave it; and give the 
name LIGHTNING to the flashes o 
electricity which we often see in the 
air during thunder storms. Ther 
is electricity in everything. If you 
stroke a cat’s back in cold weather 
you will hear a snapping sound anc 
will feel a tingle in your fingers; anc 
if it be done in the dark you will se 
sparks. Thisis because the rubbing 
wakes up the electricity in the cat’ 
fur and in your hand; and it show: 
that there is electricity in you as wel 
as in the fur of the cat. Some peopl 
have much more electricity in then 
than others; so much, indeed, tha 
they can light the gas by touching i 
with the finger after waking up th 
electricity in themselves by rubbing 
their feet on the carpet. A sparl 
will leap from their finger to thi 
metal burner, and set the gas o1 
fire. Some animals, too, like th 
electrical EEL, have the power 0 
waking up electricity in themselves 
and of shocking others. 

Conductors and Non-Conductors 
Electricity moves over some thing 
very freely, and over other thing 
with great difficulty, or scarcely a 
all. Thus, if the electricity in a glas 
tube be excited by rubbing it wit 
silk, the glass will have the powe 
of attracting bits of paper and othe 
light things only where it’ has bee 
rubbed; but if a metal rod be hel 
by a glass handle and the electricit 
in it be excited in any way, all part 
of it will attract light bodies. It i 
thus shown that electricity can sprea 
itself all over a surface of metal, bu 
that it cannot do so over one of glass 
Glass is therefore said to be a nor 
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nductor of electricity, and metal 
| conductor. There are some other 
things, such as charcoal, water, wet 
ow, and the bodies of animals, 
Ivhich are good conductors, but not 
juite so good as metal; while, on 
Whe other hand, there are other 
Kon-conductors, of which gum-lac, 
iy utta-percha, amber, resins, sulphur, 
dnd wax are better than glass, and 
}iilk, wool, hair, feathers, cotton, 
yaper, and dry air are not quite so 
food non-conductors as glass. 
} Positive and Negative Electricity. 
But these things do not all give out 
Hhe same kind of electricity, for there 
are two kinds of it. 
This can be shown by 
means of an_ elec- 
trometer, an _ instru- 
ment made up of a little 
pith ball, A, hung up 
by a silk thread, B, on 
a convenient stand, C, 
as shown in the picture, 
Fig. 1. Ifa glass rod 
be rubbed with silk and 
then brought near the 
pith ball, the ball will 
first be attracted, or 
drawn toward it, and 
then repelled, or driven 
itt 2 


Thus we see 
hat there are two kinds of electricity, 
\jone which is got from excited glass 
{hand one from excited sealing-wax. 
When the excited glass was touched 
o the pith ball, the ball took from it 
a part of its electricity. This elec- 
tricity stayed in the pith ball, because 
it could not pass off by the silk thread, 
which is a non-conductor. Now, 
‘Has the ball, as soon as it was filled 
\Mwith electricity, was repelled by the 
\Hglass, we see that bodies filled with 
ithe same kind of electricity repel 
Weach other. On the other hand, the 
ball, when filled with the kind of 


electricity that is in the glass, was 
attracted by excited sealing-wax, 
and so we see that bodies filled with 
different kinds of electricity attract 
each other. If the pith ball had been 
filled with electricity from excited 
sealing-wax, it would have been re- 
pelled by the sealing-wax and at- 
tracted by the glass. 

In bodies which have not been ex~- 
cited by rubbing, or electrified, as it 
is called, the two kinds of electricity 


‘are mixed together in equal quanti- 


ties; and when we rub them we do 
not make electricity but merely sepa- 
rate the two kinds from each other. 
Thus, when we rub glass with silk, 
one kind of electricity stays with the 
glass and the other kind goes to the 
silk, This always happens when 
electricity isexcited by rubbing—one 
kind is made in the rubber and the 
other kind in the body rubbed; and 
one kind cannot be made without 
making the other kind. To mark 
these two kinds of electricity the one 
which is in the stick of glass when 
rubbed with silk is called foszteve 
electricity, and the one in the stick 
of sealing-wax when rubbed with 
flannel is called zegatzve electricity. 
In thesame way, that in the silk with 
which the glass is rubbed is negas 
tive electricity, and that in the flan- 
nel with which. the sealing-wax is 
rubbed is positive electricity. But 
the kind of electricity which a body 
gets when rubbed depends on the 
body against which it is rubbed, 
Thus, if amber be rubbed with suk 
phur it will get positive electricity; 
but if it be rubbed with glass, it will 
get negative electricity. : 

Insulators. In making exper 
ments with electricity, we have to find 
some way to keep it when it is made. 
This can only be done by surround- 
ing it with things which are non: 
conductors. Dry air is a non-con 
ductor, and experiments can therefore. 
be made better in cold weather, be 
cause the air is then dryer than im 
warm weather, when it is apt to be 
filled with dampness, and as water 
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is aconductor of electricity, the more 
dampness there is in the air; the 
harder it is to make and to keep elec- 
tricity. When a body which has 
been electrified is so surrounded by 
non-conductors that itis cut off from 
all other things, it is said to be in- 
sulated (Latin zzszz/a, an island), and 
the non-conductors by which it is in- 
sulated are called insulators. 
Electrical Machines, We usually 
get electricity by rubbing glass, and 
there is a machine, called an elec- 
trical machine, made especially for 
this purpose. This machine is made 
up of three principal parts; the body 
which is rubbed, and which is usually 
either a round glass cylinder or bar- 
rel or a round plate; the rubber, 
which is generally a leather cushion 


Fig. 2.—Cylinder Electrical Machine, 


stuffed with hair; and the prime 
conductor, on which the electricity 
is collected andkept. In the picture, 
Fig. 2, is shown a cylinder electrical 
machine; @ is the glass cylinder or 
barrel, and 44 are the two wheels by 
which it is made to turn round. 
There is a handle on the lower wheel 
to turn it by, and a cord which goes 
round both wheels so that when the 
lower one is turned the upper one is 
turned also. On the other side of 
the barrelis a rubber, held up by the 
glass column, /, which presses tightly 
against the barrel. The rubber is 
smeared over with an AMALGAM, 
made of tin, zinc, and mercury melted 
together, then ground to powder and 
rmaixed with lard. <A piece of oiled 
siik, shown at ¢, is fastened to the 


rubber and lies on the face of the 
barrel. This saves the electricity of 
the glass from being carried away by 
the air, and keeps the dust off the 
cylinder, At @ is the prime con- 
ductor, which is made of hollow 
brass, and which is held up by the 
glass column, g, so that it is insulated 
and can keep what electricity it gets. 
When the barrel is turned round it is 
rubbed hard by the rubber, and elec- 
tricity is got from it. 

Now, you will remember that there 
are two kinds of electricity in every- 
thing, and that when we rub two 
things together we do not make elec- 
tricity but only separate the two kinds 
from each other, one kind keeping 
on the thing rubbed and the other 
kind on the rubber... So when the 
glass barrel is turned round, positive 
electricity is waked up on the glass, 
and negative electricity on the rubber, 
To get rid of the negative electricity 
a little metal chain is usually fastened 
to the rubber by one end, and the 
other end is let lie on the floor or 
ground; and as fast as the negative 
electricity is excited on the rubber it 
passes down this chain to the earth 
and is scattered and lost. The pos- 
itive electricity which is on the glass 
barrel does not follow the negative 
electricity, but passes to the con- 
ductor. On the end of the conductor 
next to the cylinder are some small 
metal points, These draw the elec- 
tricity from the glass barrel to the 
conductor, which is able to keep all it 
gets because it stands on a glass 
column, which’ is a non-conductor, 
By turning the barrel long enough we 
can thus get agreat deal of positive 
electricity in the conductor. The 
plate electrical machine, the form of 
which can be seen’ Fig. 3, works in 
the same way as the barrel machine. 

The electricity is thus imprisoned 
in the conductor, but it will go away 
quickly enough if it gets a chance, 
If you put your finger near the knob 
g at the end ofthe conductor, you 
will hear a snapping sound, a spark 
will leap from the knob and you 
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ill feel a tingling in your finger.|clouds that come near, just as the 


‘This is the electricity, which leaps 
from the receiver to your finger and 
passes thence through your body to 
the earth, The reason is this: You 


Fig. 3.—Plate Electrical Machine. 


ave both positive and negative elec- 
ricity in your finger, while there is 
only positive electricity in the con- 
if uctor ; the two kinds in your finger 
hare separated by the positive elec- 
Itricity of the conductor, which takes 
he negative kind to itself and drives 
away the positive, ‘which is of the 
Hsame kind as itself, to the earth 
through your body. The two differ- 
ent kinds of electricity have such a 
iking for each other that they rush 
together quickly, and in doing so 
form a spark. Sparks will continue 
lito leap from the round knob of the 
finger as long as 
he conductor is kept filled with 
electricity ; but if you hold a sharp 
point, like that or a fine needle, near 
| c the knob, there will be no spark, 
Hbut the electricity will be carried off 
iin a stream just as fast as it is made. 
This is because the point draws it 
away so fast that it does not get 
ime to gather enough to form a 
spark; and this shows the use of. 
lightning-rods on houses. These, 
hich are always pointed, and 
hich run into the ground, quietly 
draw off the electricity from thunder 


needle in your hand does, and carry 
it down into the earth. In like man- 
ner, if the knob on the conductor 
were sharp pointed instead of round, 
the electricity would escape into the 
air as fast as it is made. : 

The electricity passes through you 
into the earth because your body is 
a good conductor; but if your body 
be insulated or cut off from the - 
earth by some non-conductor, the 
electricity will not pass through you, 
but will collect in you just as it does 
in the conductor of the electrical 
machine. You can insulate your 
body by standing on an insulating 
stool, which is a common wooden 
stool with glass legs. If, while stand- 
ing on this stool, you hold in your 
hand a chain fastened to the knob g 
of the conductor (Fig. 2), most 
of the electricity will pass from the 
conductor into your body, and will 
stay there, because the glass legs 
keep it from passing off to the floor 
and thence into the earth, Wher 


‘thus filled with electricity your hait 


will stand up straight. A smal 
figure, like a human head covered 


Fig. 4.—Electrified Head. 


with long hair, makes a very amus- 
ing toy, for its hair will rise on end 
when it is put on the conductor and 
electrified. If another person puts 
his finger to your nose, chin, or any 
other part, when you are thus elec- 
tried, the electricity will pass to 
him with a spark, and he will feel a 
tingling in his finger, just as you did 
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in drawing the electricity from the 
conductor. 

Leyden Jar. Theelectricity which 
collects in the conductor can easily 
be drawn off and bottled up in what 
is called a Leyden jar, because the 
first one was made in Leyden, Hol- 
land. This is a glass jar, like the 
one shown in the picture (Fig. 5), 
coated inside and outside with tin 

foil, excepting a small part at the 
top. A brass rod with a knob at 
the end goes through the cork and 
down into the jar until it touches the 
inside coating of tin foil. Ifthe knob 
of this jar be held about half an inch 
from the conductor, 
sparks will pass for 
some time from the 
conductor to the 
knob of the jar, and 
will then cease. 
The jar is then said 
to be charged, that 
is, the coating on its 
inside is as full of 
electricity as it will 
hold. The jar can 
be charged only 
when the outside is 
connected with the earth; if the out- 
side be insulated, no electricity can 
be collected in it. It is enough to 
hold the outside of the jar in the 
hand, for then it is connected with 
the earth through the body. The 
positive electricity from the con- 
ductor then passes into the inside 
coating of the jar. It separates the 
two kinds in the outside coating, 
driving off the positive electricity 
into the earth and drawing the nega- 
tive toward itself; but it cannot get 
the negative electricity because the 
glass between the outside and inside 
coatings of the tin foil keeps them 
from coming together. 

Thus we have two kinds of elec- 
tricity, one on the outside and one 


Fig. 5.—Leyden 
Jar. 


on the inside of the jar, both anxious. 


to mix together, but kept from doing 
so by the glass between them, 
through which they cannot pass. 
They will leap together at the first 
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chance they get, as you will see ii 
you put one ‘hand on the outside 
coating and bring the other nea 
the brass knob on the top of the 
jar. The charge will then pass 
through your body, and you will fee 
a painful shock, chiefly at the wrists 
elbows, and across the chest. This 
which is called an electric shock, is 
really the same as a slight stroke 0: 
lightning. 

Many persons can take a shock ai 
the same time by taking hold of on 
another’s hands. If one person ai 
one end of the line puts one of hi: 
hands on the outside of the jar, anc 
another person at the other end ther 
touches the knob on top of the jar 
the shock will pass through the 
bodies of all at the same time. 

It is usual to discharge a jar witt 
a discharging rod, as shown in the 
picture (Fig. 6). This 
is made of a bent wire 
with a brass ball on 
each end, and with a 
glass handle. When 
one of the balls is 
touched to the outside 
coating of the jar and 
the other to the knob 
of the jar, the two kinds 
of electricity will rush 
together with a bright 
spark and a loud snap, 
and the jar will be dis- 
charged. By putting 
together a large number of Leyder 
jars and joining their knobs witl 
wires so that they can all be dis 
charged at once, we can get togethe 
an enormous quantity of electricity 
When jars are thus put together, i 
is called an electrical battery. Suc 
a battery must be very carefull 
used, as there is electricity enough ii 
one to killa man as quickly, and ii 
the same way, as if he were struc 
by lighting. 

Voltaic Batteries. It has bee 
shown how electricity is drawn offi 
a stream from the conductor of th 
electrical machine when a shar 
point is held to it. This strean 


€) 3) 

Fig. 6.—Dis- 

charging 
Rod. 


hich flows quietly and unseen, is 
Halled an electric current. Electric 
turrents will flow over thousands of 
iniles of wire as quickly asa flash of 
aghtning, and it is by using them 
lhat we are able to telegraph to the 
most distant parts of the earth. 

| But the currents used in telegraph- 
ing are not those got from an elec- 
ical machine, but froma kind of 
nattery first made by an Italian 
kamed Volta, and therefore called 
he Voltaic battery. Such a battery 
5 made up of several glass cups, as 
hown in the picture, each of which 


6 KK A 
Fig. 7.—Voltaic Battery. 


partly filled with a mixture of 
ialphuric acid and water ; in each cup 
re placed also a plate of zinc, marked 
,and a plate of copper, marked C, 
h such a way that the copper plate 
f the first cup is connected with 
fhe zinc plate of the second cup by 
A| wire or strip of metal soldered 
> the plates ; the copper plate of the 
beond cup to the zinc plate of the 
third cup by a like wire or strip, and 
No on in the same order through all 
hhe cups. If nowa wire be fastened 
Wb the zinc plate in the first cup and 
other wire to the copper plate in 
e last cup, and the ends of the 
o wires be brought together, as in 
e picture, a current of positive elec- 
icity will flow round and round in 
e way the arrows point. Such a 
trent is called an electric circuit. 
‘he two wires are called the poles 
i the battery, the one marked A be- 
g called the positive pole, and the 
ne marked B the negative pole. 

Electricity thus produced is called 
oltaic electricity. It is sometimes 
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called also galvanism, or galvanic 
electricity, because Galvani, another 
Italian, found it out about 1790, 
but Volta made the first battery in 
1801. Since then it has been much 
improved and there are now several 
hundred different kinds of batteries 
generally named after the inventors, 
such as the Wollaston, the Smee, the 
Daniell, the Grove, the Bunsen, and 
the Leclanché battery. Though these 
work in the same way as the Voltaic 
battery, some of them differ from it 
in the form of the cups or cells and 
in the substances used to excite the 
electricity. Of these the Daniell 
battery, or some form of it like the 


‘Grove battery, is much used for tele- 


graphing, and the Leclanché battery, 
which gives a weaker current, for 
telephoning. Batteries are often 
made of fifty or a hundred cells, and 
some have been built of even many 
thousand cells. Electric currents 
from such batteries have many im- 
portant uses : they furnish the power 
not only of the TELEGRAPH and the 


TELEPHONE, but also of the electric © 


bell, the electric clock, the burglar 
alarm, and many small machines. 
By means of such acurrent, too, water 
can be divided into its ELEMENTS, 
HYDROGEN and OXYGEN ; and iron 
and steel can be made into MAGNETS, 

Storage Battery. The Voltaic 
battery is called a prémary battery 
because it produces an electric cur- 
rent from its own action. In this it 
is distinguished from a secondary 
battery, which gets its power from 
outside. The secondary battery is 
called also an accumulator ox storage 
battery, because it accumulates or 
stores up electricenergy. It is com- 
mon to speak of the storage of 
electricity, but the storage battery 
simply changes the electric energy 
with which it is charged into chemi- 
cal energy which in turn produces an 


electric current capable of being used 


for work. 
In 1859 Gaston Planté, a French 


electrician, found out the uses of 
Jead in creating electro-chemica 
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energy. He put two lead plates, in- 
sufated from each other, into a glass 
jar containing a mixture of sulphuric 
acid and water, and then connected 
the plates severally with the oppo- 
site poles of a voltaic battery. By 
charoing and discharging. this cell 
during several months he found that 
certain chemical changes took place 
m the plates, resulting in a powerful 
electric current. Another French 
electrician, Camille A. Faure, found 
out in 1881 how to shorten this pro- 
cess by coating the plates with oxide 
of lead so that the chemical change 
took place sooner, and his system, 
-with some changes came into gen- 

ral use. Charles F. Brush, an 
American, found this out about the 
same time, and battery plates made 
after this plan are usually called 
Faure-Brush plates. 

A storage battery may consist of 
a single cell or of several connected 
cells, A cell consists usually of a 
glass or hard rubber jar containing 
a solution of sulphuric acid in which 
are placed lead plates so arranged 
that they are equivalent to two large 
plates. The arrangement is seen in 
the illustration, which shows the top 
view of a cell. In this P represents 


Storage Cell. 


the positive plate, which is loaded 
with oxide of lead, and N the nega- 
tive plate, with less oxide of lead. 
Such a cell may be charged from a 
Voltaic battery, but is usually charged 
from a dynamo (see MAGNET), the 
current being sent in to the positive 
plate and passing out by the negative 
plate. While an electric current is 
thus passing through a chemical 
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change takes place in the plates, 
oxygen being added to the positive 
plate while its. hydrogen, going to 
the negative plate, takes away the 
oxygen from it, thus increasing the 
difference between the plates. When 
the cell is nearly charged, bubbles of 
hydrogen, no longer taken up by the 
oxygen at the negative plates, rise to 
the surface of the liquid. A cell 
thus charged will give a strong elec- 
tric current, and when several such 
cells are connected to form a battery, 
the current is quite powerful. The 
energy thus stored up may be kept 
in the battery or accumulator until 
needed, being ready for use at any 
time. After it has been used a 
while the current becomes reduced 
and the battery finally “ runs down” 
and must be charged again. 

As the lead plates in such a battery 
gradually deteriorate through chem- 
ical action, its uses are limited. But 
in 1902 Edison invented a battery of 
large storage capacity, which he 
claims is more durable, is _ easily 
charged and discharged, and is com 
paratively cheap. In it plates o 
iron and superoxide of nickel tak 
the place of lead, and a solution o 
potassium hydroxide that of the sul 
phuric acid solution. If the invent 
claims are correct, this is one of thé 
most important electrical discoverie 
of the age, for it will admit of the 
use of the storage battery in maa 
ways hitherto impracticable. 

The storage system is very valu 
able industrially because it may b 
used where other and more direc 
systems would not be practicable, ij 
being possible to carry on the opera 
tions connected with it at widel 
separated places. Thus, the batte 
itself may be in one place, the dyn 
mo which charges it in another, an 
the motor or electric light where ths 
energy is utilized in a third plac 
the several parts being located wher 
most convenient and connected bj 
wires. Storage batteries are largel 
used in electric light plants to hel 
the dynamos at night, when muc¢, 
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electricity is needed to supply the 
various systems, being charged by 
the dynamos during the day when 
their work is light. They are also 
used in the propulsion of automobiles 
and other vehicles on land and of 
small vessels on the water, and to 
furnish power for many kinds of 
small motors for running sewing- 
machines, automatic pianos, and 
fans, as well as those used in sur- 
gical, dental, and laboratory work. 
It may be too the source of energy in 
the telegraph, telephone, electric bell, 
electric burglar and fire-alarm, rail- 
road switch and signal apparatus, 
heat regulator, and in numerous forms 
of electric lighting used in houses, 
railway cars, carriages, yachts, and 
other vessels, and in bicycles. 
Electric Light. The electric cur- 
rent which flows so quietly and so 
swiftly over the wires will produce 
heat if it meets with any obstruc- 
tion on the way. Air, being a non- 
conductor, stops the flow, and if 
the wire be cut, only a very strong 
current of electricity can pass over 
even a very narrow air space. You 
have to put your finger quite near 
the knob of the electrical machine 
before the electricity can leap across 
to it, and when it does leap through 
the air space the bright spark which 
you see is not the electricity but the 
heat produced in its passage. 
the current is made to pass through 
some substance which will not melt 
it will raise the heat in that sub- 
stance to such a height that it will 
glow, and give out a brilliant white 
light, called the electric light. So 
the electric light does not come from 
electricity itself, but from heat pro- 
duced by electricity. After many 


CARBON is the best substance to 
heat, and it is used in some form in 
all electric lamps. There are two 
principal kinds of electric lamps, the 
“arc lamp ” and the “ incandescent 
lamp.” The arc lamp is so called 
because its light is produced by heat 
from the voltaic arc. 
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About 1808 Humphry Davy found 
out that when the electric or voltaic 
current is made to pass through two 
pieces of charcoal (carbon) separated 
very slightly from each other, the 
charcoal becomes heated white-hot, 
and if the pieces are then drawn 
gradually apart the current of elec 
tricity keeps flowing between them, 
forming a brilliant white arch or arc 
of light. This arch, called the vol- 
taic arc, was the beginning of the 
electric light, but no method of using 
it was found out until 1849, when 
Foucault in Paris made the first 
machine to regulate the distance be- 
tween the two pieces of carbon. 
Duboscq perfected it, and thus made 
the first electric light. Since then 
many different regulators for electric 
lights have been made in Europe by 
Serrin, Gramme, Ferranti, Gérard, 
Bardon, Pilsen, Létang, Puydt, 
Pieper, Siemens, and Alioth, and in 
the United States by Brush, Weston, 
Thomsou, Housten, and Sperry. 
But the lights themselves are formed 
on the same principle. In all, sticks 
or rods of carbon in some form are 
used, and they differ from each other 
only in the way the two rods are 
kept at the right distanceapart. As. 
the rods burn away slowly, one of 
them is made to move gradually to- 
ward the other so that the arc will 
for on this des 

ends the steadiness of the light. 

The working of the Brush light, 
the one commonly used in the United 
States for street lighting. is showr 
in the picture, where the uppe' 
and lower rods of carbon can be 
seen in the globe. In the box 
shown above the lamp is an elec: 
tro-magnet, which draws up a plun- 
er of soft iron when excited by 
the electric current. The lower 
part of the plunger is connected by 
a small rod with the holder of the 
upper carbon rod, as can be seen 
through the side of the cylindrical 
case just above the globe. When 
the electric current flows freely the 
carbon points become red hot and at 
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the same time the plunger is drawn 
upward. This draws up with it the 
upper carbon rod, separating it from 
the lower one, and thus the voitaic 
arc is formed between the two 
points. The air space between is 
heated and is filled with carbon in a 

aseous state which becomes white 
hot and gives off a dazzling light. 
The upper carbon, from which the 
current flows, gradually burns away 
and forms alittle crater of great heat 
and brilliancy, which acts as a kind 
of reflector to throw the light down- 


Th 


Fig. 9.—Brush Arc Light. 


the voltaic arc becomes longer; this 
makes the electric current weaker 
and lets the plunger come down, 
thus shortening the arc and restoring 
the strength of the current. This 
method generally works well, but it 
cannot always be depended upon, 
and so it is not used where a steady 
light is a necessity. In lighthouses, 
for instance, where it would not do to 
have a flickering light, the carbons 
are moved by clockwork. The 


common street electric lamp gives a 
light equal to about eight hundred 
candles; but by increasing the size 
of the carbon rods the power of the 
light is increased. The great elec- 
tric lights used in lighthouses have 
a power equal to many hundred 
thousand candles, and this power 
may be increased to almost any 
amount. 

Another kind of electric light, 
called the incandescent lamp, is of 
even greater importance than the are 
lamp, because it has more uses. It 
consists of a thin slip of carbon, 
enclosed in a glass globe from which 
the air has been pumped out, the 
ends of which are connected with 
wires so that a current of electricity 
may be passed through it. When 
the current is strong enough the slip 
of carbon becomes white hot or 
incandescent (Latin zzcandescere, to 
become hot), and gives a brilliant 
light. There are many kinds of in- 
candescent lamps, but they are all 
much alike in principle and differ 
chiefly in the way the carbon slip is 
made. The first incandescent lamp 
was made by Edison in 1880, Other 
kinds are the Wood- 
house and Rawson, 
Swan, Lanefox, Gé- 
rard, Cruto, Thom- 
son-Houston, Heis- 
ler, and Bernstein. 
The two most used 
in the United States 
are the Edison and 
the Swan lamps. Jn 
the former, a picture 
of which is given, 
the carbon slip, A, 
is made of a kind of 
grass brought from 
South America 
which, when carbon- _. ; 
ized or burned to Fig: 10—Edison 
charcoal, Edison has sea ve 
found by man oa 
experiments to be the best for the 
purpose. In the Swan lamp, which 
is more elegant than any other, the 
carbon is made from cotton thread. 
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There are still other forms of elec- 
tric lights and new kinds are being 
made all the time, but these two 
kinds are the ones in common use. 
The arc lamp is most used in the 
open air, where a very strong light 
is wanted, but the incandescent lamp 
is generally used in buildings and in 
places where a weaker light is pre- 
ferred. The incandescent lamp, too, 
is less dangerous than the arc lamp 
because the current needed is not so 
strong. The electric light is now 
used on ships, in lighthouses, in mines 
where fire-damp makes the use of 
common lamps very dangerous, and 
even under water for exploring the 
bottom of the sea. Before its in- 
vention ships could not go through 
the Suez Canal by night, but since 
1386 vessels fitted with electric lights 
have been permitted to pass through, 
thus saving much time. Little elec- 
tric lamps are used by physicians 
and surgeons to light up the inner 
parts of the human body, and by 
their means small photographs of 
diseased parts which cannot be seen 
by the eye are easily made. It is also 
used in photography—for photo- 
graphs may be taken by the electric 
light almost as well as by sunlight. 
It has been found out, too, that plants 
grow as well by electric light as by 
sunlight, so that in greenhouses 
fitted with electric lights, flowers and 
fruits grow by night as well as by 
day and ripen much sooner than in 
greenhouses without lights, where 
plants rest at night. The beautiful 
effects in theatrical scenes are gener- 
ally produced by electric lamps, the 
light from which may be made of 
any color by the use of different glass 
slides, and thrown upon the scenery 
by reflectors. Fountains are often 
lighted by night in a similar way, SO 
that the falling waters show all the 
colors of the rainbow. In 1903 4 
new electric light, devised by Peter 
Cooper Hewitt, of New York, was 
exhibited. It consists in passing an 
electric current through a glass tube 


containing mercurial vapor by means } 
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of electrodes (see VACUUM TUBES) 
sealed in each end. The light is 
very powerful, but is not pleasant on 
account of the absence of the red 
rays (see LIGHT), and is used chiefly 
in electric advertising and in photog - 
raphy. 

Electric Motor. To understand 
the electric motor it is necessary to 
know first that electricity is not in 
itself a source of power, but only a 
means of carrying power from a 
machine which makes it, such as a 
steam engine or a water wheel, to 
another machine which uses the 
power. Just as the leather belt con- 
nects the great wheel of the steam 
engine with the shaft ata distance 
and catries to it the power got from 
the engine, so electricity carries the 
power which it gets from the dynamo 
turned by the steam engine and 
causes it to work the motor at a 
distance. The power carried by the 
belt is always mechanical power, that 
is—machine power; that carried by 
the electricity is electrical power, 
which is changed into mechanical 
power in the motor, and thus enables 
the motor to do work like any other 
engine. 

The electric motor is then a 
machine in which electrical power 
is changed into mechanical power, 
so that it becomes a motor, that is, 
a mover (Latin movere, to move). 
There are many kinds of motors, 
some very small and some large 
enough to run a locomotive engine. 
The small ones, from one-tenth to 
one-half a horse power (see STEAM 
ENGINE), are used for light work, such 
as running sewing machines, pumps, 
turning-lathes, coffee mills, ventilat- 
ing fans, and other machines used 
in houses. Most of these get their 

ower from the electric light con- 
cities it is 


ductors, but in many 
furnished by wires from central 
stations, where the electricity 1S 


made by dynamos worked by steam 
engines. Large motors, from five 
up to fifty horse power, are used for 
working printing presses; elevators, 
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heavy pumps, and other machines for 
which steam engines were formerly 
used. Organs in churches are now 
worked largely by electricity, the 
bellows being pumped by a motor. 
In large churches, too, the keyboard 
is generally connected with the pipes 
by the electric wires so that the 
organist may be at one end of the 
church and the organ at the other. 
Two or more organs may be con- 
nected in this way and played at the 
same time by one organist with a 
single keyboard. The most im- 
portant use of the electric motor is 
the driving of locomotive engines on 
RAILROADS. Small motors are 
used, too, to drive carriages and bi- 
cycles on land, and canoes and 
launches on water. 

The Electric Bell, one of the sim- 
plest forms of an electric motor, gets 
its power from a voltaic battery. 
When the button is pressed by the 
finger the electric circuit is com- 
pleted, and the current flows around 
the coils of an electro-magnet, which 
attracts a piece of soft iron fastened 
to a lever, at the other end of which 
is a hammer that strikes the bell. 

Electric Clock, a clock in which 
the hands and mechanism are moved 
by impulses from an electro-magnet. 
These impulses are recurrent, that is, 
recurring over and over again. The 
first electric clock was made by 
Wiheatstone “(G. P. P) in 1840; 
Other electric clocks have since been 
contrived, some with only a dial and 
hands visible. 

Electric Fire Alarm. Most cities 
are now provided with electric fire 
alarms, with boxes at street corners 
where any citizen can announce the 
outbreak of a fire in the vicinity. 
The city is divided into fire circuits 
and each circuit is provided with 
signal boxes placed on prominent 
street corners, usually on lamp posts 
marked by red glass in the lanterns. 
When a fire breaks out any citizen 
can run to the nearest box, open it, 
and work a crank or hook init. As 
soon as the crank is turned or the 


hook is pulled, a small electric gong 
sounds which tells the sender that 
the system is working and also tells 
any one who goes to a neighboring 
signal box that the alarm is already 
being sent. At the central station 
and in the various fire engine stations 
another gong strikes the number of 
the box from which the alarm is 
given and also prints it on a register- 
ing paper. The pulling of the crank 
in the signal box thus gives the alarm, 
tells the firemen the locality of the 
fire, and keeps a permanent record 
of the place and event. The Morse 
telegraph was used in 1850 to give 
fire alarms from police stations, but 
the first fire alarm system with a 
central office was set up in Boston 
in 1852. 

Electric Fuse, a device used in 
blasting to explode a charge of gun- 
powder or other explosive by means 
of electricity. The charge is usually 
accompanied by a fulminate, which 
explodes the main charge, though 
sometimes the charge itself is di- 
rectly fired. The fuse is generally 
a piece of fine platinum wire which 
is heated red-hot by the passage of 
an electric current from a voltaic or 
magneto-electric battery. Another 
kind of electric fuse is to protect 
electric circuits from too powerful a 
current, When the current becomes 
too strong the fuse will melt and 
thus break the circuit. 

Electric Stove. Stoves for both 
heating and cooking by means of 
electricity are’ in use, based on 
a similar principle—the passage 
through coils or spirals of an electric 
current.: The cooking stove is like 
a gas range, with holes on the top, 
having an electric heater under each, 
and an oven with cleats on the sides 
to hold trays or shelves on which the 
articles to be cooked are placed. 
The trays are formed of plates be- 
tween which are grouped the coils or 
spirals, and each can be placed on 
any pair of cleats. 

Electricity in War. Electricity is 
used in warfare for military telec 
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‘graphs, by means of which all parts 
| of a battle-field, sometimes extending 
for miles, are connected with the 
headquarters of the commander, who 
is thus able to follow the movements 
| of his troops. Balloons, too, sent up 
|to spy out the enemy’s movements, 
are connected by a telegraphic wire 
|with the ground. Submarine and 
| subterranean mines are now fired 
by electricity, and TORPEDOES are 
guided and exploded by it. By 
means of the incandescent light 
electric signals may be made by 
| night between distant points on land 
| and between shipsat sea. All naval 
| vessels are now fitted out with a full 
| electric plant, both for lighting, for 
| ventilating, and for doing much 
| work formerly done by hand or by 
| small steam engines. By means of 
| the search light, in which, by reflec- 
| tors, the light is thrown to a great 
| distance, things a mile away are 
| made visible in the darkest night, 
| so that it is very difficult for boats 
or torpedoes to get toa ship unseen, 
| Search lights are used too in forts 
to watch for attacking vessels or 
storming parties, and on the battle- 
field to look for the wounded at 
night. When mahy naval vessels 
are in harbor together beautiful ex- 
hibitions are often given with electric 
‘search lights, which are made to 
interlace in many fantastic ways 
and to illumine every surrounding 
object. Electric motors are now 
used on ship to move, load, and fire 
heavy guns. In old times heavy 
guns were managed by the united 
strength of many men, then hydrau- 
lic machines were brought into use; 
but now one man can manage the 
heaviest gun by moving a small lever. 
By means, too, of a simple machine 
called a range-finder, the exact dis- 
tance of a ship can be found out at 
once, and telegraphed to the gunner, 
so that he can tell how to aim his 
gun. This works on the principle 
that if one side and two angles of a 
triangle are known, the other sides 
and angle can’ be told. Two men 
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are stationed a certain distance 
apart, one in the bow and one in the 
stern, who all the time look through 
telescopes at the ship, moving their 
telescopes as the ship moves. A 
third man, by watching a little instru- 
ment, can then read off the distance 
of the vessel at any time. Another 
electric instrument, called a position- 
finder, will tell the exact position of 
a vessel, so that guns can be aimed - 
and fired at it even when the smoke 
is so thick that the gunners cannot 
see it. As soon as the instrument 
tells the gunner that the gun is 
aimed right, he presses a button and 
electricity fires it. 

Measurement of Electric Power. 
In order that we may know the 
power of an electric motor, it is 
necessary to have some standard to 
compare it with, just as we compare 
the force of steam with horse-power. 
Previous to 1884 various methods 
were in use, but in that year a gen- 
eral system was adopted by the 
International Electric Congress. In 
this system the amount of electrical 
force necessary to produce a current 
of acertain strength is called a volt, 
after Alessandro Volta, the dis- 
coverer of voltaic electricity. The 
current thus produced is called an 
ampere, after André Marie Ampeére, 
a noted French electrician ; and the 
resistance which the current meets 
with, an oAm, after Dr. Gos. Ohm; 
who was the first to make known 
the law governing such resistance. 
An electric force of one volt produc- 
ing a current of one ampére in a 
circuit having a resistance of one 
ohm makes a certain amount of 
electric power called a watz, after 
James Watt, the inventor of the 
steam engine. Now, as 746 electric 
watts are equal to one horse-power, 
we can tell exactly how much power 
there is in one watt. The volt is 
therefore the unit of electric force, 
the ampére the unit of the electric 
current, the ohm the unit of electric 
resistance, and the watt the unit of 
electric power Or work, 
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ELEMENTS. The Roman _ poet 
Lucretius (C. P. P.), writing two 
thousand years ago on the “ Nature 
of Things,” taught that all objects 
in nature are formed of similar ele- 
mental particles brought together by 
. the force of certain laws. This 
theory, taught also by certain an- 
cient philosophers, was perfected in 
the last century by the English 
chemist John Dalton (1766-1844), 
who called it the Atomzc Theory, 
because it teaches that all things in 
nature are made up of atoms, that is, 
of bodies or particles that cannot be 
further divided. Out of this grew 
the Molecular Theory, which teaches 
that all matter is made up of mode- 
cules (French molécu/e, diminutive of 
Latin moles, mass), that is, groups 
of atoms which have for each other 
a chemical affinity or likeness, each 
molecule being the smallest part into 
which a substance can be divided 
without changing its chemicai char- 
acter. Thus, a molecule of water 
consists of two atoms of hydrogen 
and one atom of oxygen. 

Water is thus a compound sub- 
stance which may be divided into 
two simple substances, hydrogen and 
oxygen, each of which is made up of 
molecules. But the atoms in amole- 
cule of hydrogen are all alike, as are 
those in a molecule of oxygen, and 
the two differ from each other. We 
conclude from this that neither can 
be divided further, and we therefore 
call each a simple substance or ele- 

ment. 

‘In the atomic theory all the atoms 
of the same element have the same 
weight, but in different elements they 
have different weights: thus, the 
atomic weight of hydrogen is 1, that 
of oxygen is 16. Now, it has been 
found out that when all the elements 
are arranged in the order of their 
atomic weights from hydrogen the 
lowest upward, similar properties re- 
cur at regular intervals. From this, 
Mendelejeff, a Russian chemist, 
formed what is called in chemistry 
the ferzodic Law, which teaches 
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that elements of similar chemical 
and physical properties recur in such 
a table periodically, that is, at certain 
numerical periods. This and other 
coincidences have led to the conclu-- 
sion that some kind of unity exists in 
the elements. 

More recent experiments have 
seemed to show that the atoms, for- 
merly supposed to be simple bodies 
that could not be subdivided, are ~ 
really complex bodies built up of 
thousands of smailer particles called 
electrons, each of which is charged 
with electricity. This was noted 
first in the study of the effect of elec- 
tric discharges through highly rari- 
fied gases in VACUUM TUBES. Sir 
William Crookes, in experimenting 
with cathode rays, observed that the 
streams of light proceeding from 
cathodes are made up of tiny parti- 
cles, and he set up the claim that this 
shows a fourth state of matter, differ- 
ing from either of the three gaseous, 
liquid, and solid states. This fourth 
state he called vadzant matter. 
Though this view was at first op- 
posed, later experiments seem to 
prove the truth of the theory. This 
has led to new views in regard to the 
elements, and many now hold the 
theory that all matter is of one kind, 
and that the electrons of all bodies 
are identical with each other, the 
atoms of any two differing from each 
other only in the number of electrons 
in each. If this theory be true, we 
may some day know how the ele- 
ments differ from each other, and the 
dream of the alchemists of the trans- 
mutation of metals may come true. 

The science which deals with 
atoms and the ways in which they 
combine to form molecules and 
which teaches us how to separate 
compound things into simple sub- 
stances or elements, is called chem- 
estry, and the one practising the 
science a chemzst, The word chem- 
ist is shortened from the Arabic a/- 
chemist, which in the Middle Ages 
meant one engaged in the search for 
the elixir of life and for some sub- 
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stance which would transmute or 
change common metals into gold. 
The alchemists believed that it was 
possible to find a substance contain- 
ing the original principle of ail mat- 


ter, which would dissolve every com- 


pound substance into its elements. 
This general solvent (senstruum 
universale), was called the phzloso- 
pher's stone (lapis philosophorum), 
and its pretended possessors, adepts 
(adeptus, skilled). The alchemists 
made many important discoveries, 
and we are indebted to them not 
only for the name but for much of 
the science of chemistry. 

The elements are usually desig- 
nated by symbols, sometimes by a 
single letter, as C—carbon, H—hy- 
drogen, O—oxygen, and N—nitro- 
gen; sometimes by two letters, as 
Ca-—calcium, Ir—iridium, Mg—mag- 
nesium, Ra—radium, etc. Some 
symbols are derived from the Latin 
names of the metals, as Au—gold 
(Lat. aurum), Ag—silver (argen- 
tum), Fe—iron (ferrum), and Cu— 
copper (cuprum), to express a com- 
pound it is easy to combine two or 
more of these symbols, as HO, which 
means a combination of hydrogen 
and oxygen, NO, a combination of 
nitrogen and oxygen. In each of 
these cases, two single atoms are 
combined. When elements form 
more than one compound, these are 
distinguished by figures below the 
line as PCls and PCls, which means 
that one atom of phosphorus is com- 
bined respectively with three and 
five atoms of chlorine. 

The symbol of an element always 
means one atom of that element and 
therefore that relative quantity of 
it indicated by its atomic weight. 
Thus, in the compound substance 
called water, H,O0, two atoms of 
hydrogen, each of one unit of atomic 
weight, or two units in all, are 
combined with one atom of oxygen 
weighing sixteen units. The form- 
ula therefore tells briefly that water 
is made up of two parts of one 
element and sixteen parts of another. 


By dividing substances into their 
atoms, or analyzing them, chemists 
have found out that all the things in 
the world may be separated into less 
than eighty elements, as shown in 
the following table, which gives the 
name of each element, its symbol, 
and its atomic weight. 
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Element Symbol.}Atomic _ 
weight. 
ALUMINUM...cesceceeesess| AL 27.1 
nye Waa aioe: Sb. 120.2 
TYON.cececseceresceces A. x 
* ARSENIC.coveeees anoaooody As. aoe 
BARIUM. «eee 137-4 
* BISMUTH. see eeees 208.5 
* Boron... eee In 
# Bromine......sceeee 77-96 
CADMIUM eee eee 112.4 
CRSIUM, son ssicceecens Soka 132.9 
CALCIUMee.+eee 40.1 
* CARBON. eeees 12. 
Cerium... o.+.0s 140.25 
*CHLORINE..- 35-45 
CHROMIUM. 52.1 
COBAP Tn. « 59 
Columbium. 94- 
COPPER «00+ 63.6 
Erbium «..0e.-. 166, 
* FLUORINE. «+e++ eee 19. 
Gadolinium......+.+seeee: 156. 
Gallium. .e0ses0* 79. 
Germanium.....+- eeieuieslen 72.5 
Glucinum,....-eeeeseeeees 9-1 
GOLD nesccleccesicce cioclsecs Au. 197.2 
Helium .......ceeeeceeees He. 4. 
KHYDROGEN..sseeeeeeeeees| He 1.008 
TaGhn i eaceeenwenbeeecnue 10 ab 115. 
KTODINE.eoeeseceeeseeeeee® ie 126.97 
IRIDIUM. .oeee Ir. 193. 
TRON coccccvccccsecesccess Fe, 55-9 
Krypton....++ Kr. 81.8 
Lanthanum...-s+seeres La. 138.9 
LEAD..... fie ehicsecn ei ees 206.9 
Lithium. ...cecseeeeeerees Li. 7.03 
MAGNESIUM. .eeeeeeeeeers Mg. 24,36 
MANGANESE.ecoseeeeeeres Mn. 55 
MERCURY -seeeeecereeerers Hg. 200. 
Molybdenum.”..-++++++++ Mo. 96. 
Neodymium... s+++++er++ Nd. 143.6 
Neon... -ccoccccesssorees® Ne. 20. 
NICKEL. -coceeseeseerere® Ni. 58.7 
* NITROGEN oeeeseers N. 14.04 
Osmium...-+e+eee ++ Os. Igl. 
KOXYGEN..cceeeereeres? le Os 16. 
Palladium....+++++ereeres Pd. 106.5 
* PHOSPHORUS..+ +++ +90 eee ae ate 
PLATINUM..ccoeereeseeee® Pe 194.8 
POTASSIUM. -+++++* series K. 39-15 
Praseodymium...+++++++** Pr 140.5 
RADIUM. sees ereees Bes soele esa: 225. 
Rhodium..-++++ree+* Soeee |, Slee 103- 
Rubidium-....+-+-++ Seite be 85.5 
Ruthenium..-+seersrretes Ru. 101.7 
Samarium..+s+seresereres Sm. 150.3 
Scandium..-.-.-se+s*-***" oa pee 
*Selenium..--+-++779%"* S07 €. i 
saucer Sosepeoad sence sepia ke 28.4 
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SILVER. ccccceccce: cece Ag. 107.93 
SODIUM... cccosecsccecce Na. 23.05 
Strontium.,...ccccscsesees| OD. 87.6 

SSULPHUR.. .veewesess aes el Ly 32.06 
LPAGUAIOIN, «sce cede Seis aves Ta; 183. 

PL CUOLININ «5:60. s1¢ s0ssis'e wees Te. 127.6 
DICPOIUET ie « 0+ «1s sivrsivicrele Seely aus 160. 
pDalliieivsccescriccep ses cal ite 204.5 
COPIES Voces elec scoan|) WAlsh 232.5 
BE ULIA.ey:9\a:0's ersjeise ss « vie'e Tm. 171. 
Uae ob anonee Sn. 119. 
Titanium. . ite 48.1 
‘TUNGSTEN. Ww. 184. 

' URANIUM... U. 238.5 
Vanadium. We 51.2 
XENON.... X. 128. 
Ytterbium... Yb. 173- 
Vitriuti...icecccervsesvees| Vt. 89. 
ZING. «dsececers cee eseeee Zn 65.4 
Zirconium..... et eeeee cece Zh go.6 


Classification of Elements. The 
elements may be divided into two 
general classes on account of two 
kinds of propertigs they possess, 
which are the opposite of each other : 
when mixed with hydrogen and 
oxygen, one of these classes forms 
ACIDS and the other BASES. We 
are thus able to divide them into 
acid-forming elements and _base- 
forming elements. The base-form- 
ing elements are generally called 
metals, and the acid-forming ele- 
ments non-metals or metalloids. 
The union of acids and bases forms 
SALTS. Theline between these two 
classes cannot be drawn very 
sharply, for there are some elements 
that form both acids and bases. In 
the above table of the elements, 
those classed as non-metallic ele- 
ments are marked with a star (*). A 
few of these, like antimony, form 
bases also, and might be classed 
therefore among metals, but such 
elements are generally put with the 
class to which they are related the 
closest. 

Some of the elements are very 
abundant and some are very scarce. 
Including the atmosphere and the 
ocean, the mass of the earth’s crust 
is made up chiefly of thirteen of 
them, namely oxygen, hydrogen, 
nitrogen, carbon, ehlorine, sulphur, 
aluminum, calcium, magnesium, 
iron, potassium, sodium, and silicon. 
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Some, like fluorine, manganese, 
lead, and phosphorus, are pretty 
common, but others, like helium, 
gallium, indium, germanium, and 
radium, are very rare. 

Solids, Liquids, and Gases. Some 
elements are solids at the common 
heat and pressure of the air, some 
are liquids, and some are gases ;’ but 
by changing the pressure and the 
heat any one of them may be made 
to take another form. To under- 
stand this, it is necessary to know 
what a solid, a liquid, and a gas are, 
The earth on which we stand is a 
solid, the water which runs on the 
earth is a liquid, and the air which 
surrounds the earth is a gas. A 
solid body is one~which does not 
change its shape or size from its own 
weight; thus a piece of iron, stone, 
or wood will keep its shape if left 
alone, because the particles of which 
it is made up to stick together closely. 
In a liquid body the particles stick 
together only slightly, so that its 
own weight will make it change its 
shape; thus, if you drop water on 
the floor it will not stay together like 
a solid, but its own weight will cause 
it to spread out in all directions. A 
gas is a body whose particles do not 
stick together at all, but repel or 
push each other away; when a little 
gas is put into an empty vessel it 
will spread itself until it fills the 
whole vessel. Thus a gas will not 
settle down in a bottle or jar so as 
to have a level surface like a liquid, 
but always shows a strong desire to 
fill any vacant space, and will spread 
itself out very thin in order to do so, 
A gas, too, may be squeezed into less 
space, but a liquid cannot; a gas 
which fills a quart bottle may be 
pressed into a pint bottle, and even 
a smaller one if force enough be 
used, but a liquid cannot be forced 
into a vessel smaller than its bulk, 

Of the elements given in the table, 
oxygen, hydrogen, nitrogen, and 
chlorine are gases at the common 
heat and pressure of air, mercury 
is a liquid, and the others are solids, 
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But if the gases be put under great 
pressure and a great deal of heat be 
taken from them at the same time, 
they can be forced to take the form 
first of liquids and then of solids. 
Mercury, too, can bemade into a solid 
by taking its heat from it, so that it 
may be hammered out likelead ; and 
if heat be added to liquid mercury, it 
will become a gas. 


There are in the world three great 
classes or divisions of things, usually 
called kingdoms: the mineral, the 
animal, and the vegetable kingdoms. 
All the simple substances or ele- 
ments. belong to the mineral king- 
dom, and also all compound sub- 
stances which do not grow. Thus 
water and air are included in the 
mineral kingdom. Of things which 
grow, all ANIMALS are included in 


the animal kingdom, and all PLANTS 
| in the vegetable kingdom. 


is from the 


The word element 


| Latin eZementum, asimple substance, 


ELEPHANT, the largest and 
heaviest of land animals. The ele- 
phant is usually about eight feet high 
at the shoulder, but is sometimes 
twice as high as aman. It becomes 


full grown when about thirty years 


old, and lives 120 to 150 years. 
The weight of a large elephant is 
about 10,000 pounds, which is equal 


to the weight of five common cart- 


loads of coal. It is a very clumsy 
and heavy animal to look at, but can 
run very fast, and go up and down 
quite steep hills. 
ing fast is neither a trot nora gallop, 
but a kind of shuffle. It can also 
swim very easily and for a long time. 
In crossing rivers very young ele- 
phants often scramble on to their 
mothers’ shoulders, and hold on with 
their legs. 

The elephant’s head is very large, 
but its neck is so short that it could 
not reach its food or drink without 
its trunk. The trunk or proboscis 
(Greek fro, before, and dboskezn, to 
feed or graze) is really a long nose, 
but, though it can be used for smell- 
ing, its chief use is to feel 2nd to 


Its gait when go-|p 


pick up things. Itis four or five feet 
long, and is mostly made up of 
MUSCLES so that it may be length- 
ened, shortened, or bent in any way. 
It has two tubes through it, which 
connect with the nostrils, but which 
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may be shut off from them when tne 
animal wishes. On the end is a 
small finger-like feeler, with which it 
can pick up objects as small as a 
in. The elephant gathers its food 
with the trunk, and puts it into its 
mouth with it. By sucking the air 
out the tubes can be drawn full of 
water, which is then poured into the 
mouth and drunk; or the trunk can 
be turned upward and the water 
blown over the back for a baths, Jt 
is also through the trunk that the 
elephant sends out its trumpet-like 
voice. The trunk is thus at once a 
nose, a hand, a trumpet, and a suc- 
tion- and a forcing-pump. It is also 
a very strong weapon of defence. 
The tusks of the elephant are really 
two long teeth, and grow out of the 
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upper jaw, one on each side, They 
are sometimes nine feet long, and 
weigh more than a heavy man. 
Both the male and female elephant 
‘ have tusks, but those of the males 
are much the larger. The tusks are 
used to root up the ground, to tear 
climbing plants from trees, and by 
tame elephants to move stones, tim- 
ber, and other heavy things. The 
tusks are of IVORY covered with a 
very hard enamel. 
The food of the elephant is wholly 
vegetable, being chiefly grass, the 
leaves of trees, androots. Elephants 
do much damage to the forests in 
which they live, by breaking down 
oung trees and branches to get the 
eaves. They usually go in herds, 
feeding at morning and evening, and 
keeping in the shade during the mid- 
day heat. ‘Their eyes are small, but 


their senses of smell and of hearing | 


are very sharp, and they are easily 
alarmed at the sight of men. On 
the coming of danger they go into 
the deep woods, but if attacked they 
turn and defend themselves with 
great fury. The elephant often 
fights with the tiger and the rhi- 


noceros, and, though generally the, 
victor, issometimes killed by the rhi- 


noceros’ horns, 

There are two kinds of elephants, 
one of which belongs in Asia and 
the other in Africa. The Asiatic 
elephant is smaller than the African. 
All the tame elephants that we see 
are of the Asiatic kind; they are 
brought mostly from India, where 
they are largely used in travelling, and 
in hunting tigers. They are usually 
brownish gray, but yellowish white 
ones are sometimes seen. In Siam 
the white elephant, which is an 
ALBINO, is a sacred animal, and is 
treated with the greatest respect. 
The African elephant is known by its 
enormous ears, which are three times 
as large as those of the other kind. 
It is wilder and fiercer than the Asi- 
atic elephant, and is not now tamed, 
but in ancient times was used by the 
Carthaginians in their wars against 


the Romans. t is hunted chiefly ‘or 
its tusks, which furnish most o! the 
ivory of commerce, and many thou 
sands are killed yearly. 

The Arabs, who are the princips! 
elephant-hunters, usually go 4/‘cr 
them on horseback, but often on 
foot. Those who hunt on foot fol- 
low the tracks of an elephant so as 
to come up with it near noonday, 
when the animal is usually asleep or 
lying down to rest. If one is found 
asleep, a hunter creeps*up to it 
through the grass and cuts off its 
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trunk with his sword. When the 
elephant feels the blow it jumps up 
on its feet, but it is so confused that 
the hunter gets away, and the ele- 
phant bleeds to death in about an 
hour. If the animal is awake, the 
hunters creep up behind and cut the 
sinews of one of the hind legs above 
the heel. The elephant cannot then 
step upon his leg, and so cannot 
run after them. They soon cut the 
cord of the other hind leg, when 
the animal falls down, and they then 


cut an artery and let it bleed ia 
death. 
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When the Arabs hunt on horse- 
back they chase the animals until 
\ they get angry and turn upon them. 
| One of the hunters then lets an ele- 
| phant almost catch up with him, 
| keeping his horse running just fast 
lenough to escape the animal’s 
| trunk, with which it tries to seize 
| the horse. The elephant’s mind is 
| so taken up with chasing this one 
that it does not.notice the others 
who ride up behind. As soon as 
/one of them gets near enough he 
jumps off his horse, and seizing his 
sword with both hands cuts the 
cord ‘of the elephant’s hind leg. 
He then jumps on his horse again 


| The elephant is made almost help- 


less by the cut, but tries to make 


another rush on three legs, when 
the hunters cut his other leg, and 


he falls down and dies from loss of 
blood. This kind of hunting is 
very dangerous, and the hunters 
are often caught and killed by the 
elephants. 

Sir Samue! Baker says that the 
Arabs are very fond of elephants’ 
flesh, which is generally fat and 
juicy, though coarse and with a 
strong smell. The trunk and the 
feet, which are the best parts for eat- 
ing, he found very good when well 
cooked. To cook one of the great 
feet, a hole nearly a yard wide is dug 
in the ground, and filled with wood, 
which is kept burning until the sides 
of the hole are very hot. When 
the blaze has gone out the foot is 
laid upon the coals, and the hole is 
then covered over with green wood 
and wet grass, plastered with mud, 
and stamped down tight. Earth is 
then piled over it, so that all the 
heat will be kept in, and it is left for 
a little more than a day and night. 
When opened the foot is found so 
well baked that the whole sole 
comes off like a shoe, leaving enough 
tender, juicy meat inside to feed fifty 
men. 

The elephant is a MAM 
the order wnugulata or 
animals, 
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| the ropes that lift th 


hoofed | 45 feet by 
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The word elephant is from the 
Latin and Greek elephas. 

ELEVATOR. Since the introduc- 
tion of elevators or lifts to raise 
passengers and freight from lower 
to upper stories, much higher build- 
ings have been built, and upper floors 
have been put to uses which would 
before have been impossible. Build- 
ings ten and twelve stories high are 
now common, and some of even fif2. 
teen and twenty stories have been 
built. All the best hotels, office 
buildings, apartment houses, and 
other structures are now furnished 
with both passenger and freight ele- 
vators. Many of the passenger ele- 
vators in use in New York, Chicago, 
and other great cities are very hand- 
some, being built of mahogany and 
other costly woods, finely decorated 
and upholstered. 

The earliest form of elevator 
was a simple platform for freight, 
worked by ropes pulled by hand. 
This was next made into a Car, as 
now, worked by steam, water-power, 
or electricity. In steam elevators 
e car are wound 
round a drum turned by a steam 
engine. In the hydraulic or water- 
power elevator the ropes are Con- 
nected with a motor worked by 
water ; but it is necessary to have a 
steam pump to lift the water to the 
tank at the top of the building. 
Hydraulic elevators are generally 
cheaper than steam and are most 
used, but it is probable that elec- 
tricity will soon take the place o 
both. Elevators are worked, too, 
sometimes by pneumatic power or 
compressed air. 

Railway Passenger Elevators 
Passenger elevators are used also at 
railway stations. The Manhattan 
Elevated Railway in New York has 
one at the 116th Street station ; but 
this is small compared with that of 
the North Hudson County Railway 
at Weehawken, opposite New York. 
The latter is in a great steel tower, 
60 feet square, and 197 


feet high, There are three elevatot 
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cars, each 21 feet 6 inches long by 
12 feet 6 inches wide, and 10 feet 
high, each suspended by eight steel 
cables. Each elevator will carry 135 
passengers, or 400 in all three, every 
trip. Steamboats land passengers at 
the base and they are carried up the 
elevators directly to the cars, which 
run out on the viaduct connecting 
the elevator with the top of the bluff 
at Weehawken, and thus save a 
long tiresome journey up the hill. 
These elevators, which are worked 
by hydraulic power, are the largest 
in the world. The next largest are 
the Mersey Tunnel passenger eleva- 
tors at Liverpool, which carry about 
half the number of passengers. 

Industrial Elevators. Many kinds 
of elevators are used in different 
trades and industries. The common 
platform elevator, worked by steam 
or hydraulic power, is used in ware- 
houses and factories. An elevator 
consisting of an endless iron chain 
to which hods can be fastened by 
a hook is much used for carrying 
bricks and mortar to workmen at 
the top of buildings. The empty 
hods come down on the opposite side 
of the chain. Some elevators work 
on an incline by means of an end- 
less rope or chain drawn by a steam 
engine. Such ones are used in coal 
mines, iron works, ice-houses, fac- 
tories, etc. Large elevators working 
on this principle are in use at Ron- 
dout, New York, where they unload 
barges laden with coal from the Penn- 
sylvania coal fields, and reload the 
coal on outgoing barges on other 
vessels. The endless cable or chain 
carries buckets which are continually 
passing filled with coal and unload- 
ing at the other end. 

Grain Elevators. In the United 
States this name is generally given 
to the building in which grain is 
stored, as well as to the elevators 
which lift and convey the grain. 
These buildings are by the water’s 
edge so that vessels may come up 
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them on the other side, to receive 
the grain. The grain is shovelled 
from the cars into receiving pits, 
from which it is raised by buckets 
fixed on an endless belt to the top 
of the building. There it is stored 
in bins, with bottoms like a hopper, 
so it will run out easily. It is 
weighed when taken in and when 
sent out. There are immense grain 
elevators in cities where grain is 
shipped. One of the largest, at 
Minneapolis, Minnesota, is 336 feet 
long, 92 wide, and 175 feet high, and 
will hold two million bushels of 
grain, A still larger one, at Chicago, 
is 550 feet long and 156 feet high, 
and will hold two and a half million 
bushels. It can unload 500 cars a 
day and deliver 100,000 bushels an 
hour to cars and boats. In 1891 
New York had 27 grain elevators, 
Chicago 26, Minneapolis 16, Duluth 
14, St. Louis 12, Milwaukee 9, 
Detroit 4, and Peoria 5. Floating 
elevators, or elevators erected on 
vessels, are used in some places for 
transferring grain from barges to the 
holds of ships. 

The word elevator is from the 
Latin elevare, to lift up. 

ELK. See DEER. 

ELM a tree common in the United 
States, and in most cool countries. 
The white or American elm, found 
in all the Northern and Middle 
States, and as far south as Georgia, 
is one of the most beautiful trees in 
the world. It grows very high, with 
many wide-spreading branches, and 
its trunk is usually clothed with 
small leaf-covered twigs. It is one 
of the finest sz shade trees. Its 
branches often lock together so as 
to make beautiful arches overhead, 
like those in Gothic churches. Cat- 
tle yokes, BLOCKS for the rigging of 
ships, and hubs for wheels:are made 
from its timber. 

The slippery elm, sometime called 
the red elm on account of the color 
of its buds, is a smaller tree than 


to them to receivecargoes ; and have] the white elm, but has more beauti- 
tracks for railway cars running into| ful leaves. Its inner bark is full of 
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a kind of mucilage; it is dried and 
much used in medicine in cases of 
catarrh, dysentery, etc. The wahoo 
or winged elm is found in the South- 
ern States. Its wood is valuable. 
The English elm, a beautiful shade 
tree, and the wych elm, sometimes 
called the Scotch elm, have been 
planted in this country, and grow 
well. Elm bark is used in tanning, 
dyeing, and in sugar refining. 

The word elm is from the Anglo- 
Saxon e/m, Latin u/mus, elm. 

EMERALD, a beautiful green 
PRECIOUSSTONE. The true emerald 


| is of. a rich green color; when pale 


| marine. 
| green SAPPHIRE. 


bluish green it is usually called aqua- 
The oriental emerald is a 
It is among the 
rarest of all stones, and very few of 


| them have been found. The finest 
| emeralds are found in the valley of 


Mozo, in the United States of Colom- 
bia, South America, and the finest 
aquamarines are brought from Sibe- 
ria, Hindostan, and Brazil. 

An emerald of fine color and with- 
out any flaws sell for a high price; 
but the aquamarine is not so val- 


_ uable. Very large ones are often 


LL 


found, some of them a foot long, but 
their color is usually poor. 

The word emerald comes from the 
Norman French esmeraulde, which 
is from the Latin s#aragdus, Greek 
smaragdos, an emerald. 

EMERY, a hard mineral much 
used for polishing hard stones, met- 
als, and plate glass. It is found in 
pieces of all sizes, up to several tons 
weight. The stone is crushed un- 
der stamps, and sifted into powder 
of different fineness. Emery paper, 
emery cloth, and emery sticks, used 
for polishing different things, are 
made by covering paper, cotton 
cloth, and slips of wood with glue 


and .then sifting emery powder on) 
Razor-strop paper is made) 


them. 
by mixing emery powder and ground 
glass with PAPER pulp, and then 
rolling it into sheets. Most of the 
emery 
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used is dug in the island of | 
Naxos in the Grecian Archipelago. | becomes a pat 
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and shipped from Smyrna. Muchhas 
been found in Massachusetts, North 
Carolina, Georgia, and Montana. 

The word emery is in French 
émeri, and is from the Greek smurzs, 
emery. 

ENAMEL, a glassy substance used 
for painting on glass and porcelain, 
and for covering metals. ‘There are 
two kinds, thin and thick enamel. 

Thin Enamel, sometimes called 
surface enamel, is generally put on 
like a paint, with a camel’s_ hair 
pencil, and the article is then heated 
hot enough to melt the enamel, 
which is thus fastened on so as to 
become a part of the surface. The 
pictures on pottery and porcelain are 
made in this way. The most diffi- 
cult part of the work is the baking, 
which has to be watched with the 
greatest care, because if the oven 
gets too hot the colors will run to- 
gether and spoil the picture. 

Enamelling on metal is still harder 
than enamelling on porcelain or on 
glass, because the metal sometimes 
spoils the colors. For this reason 
gold is better to enamel on than 
silver or copper. Beautiful pictures 
are sometimes enamelled on metals, 
and fine jewelry is made by covering 
gold with different colored enamels 
put on in ornamental patterns. But 
the largest use of enamel is to cover 
the inside of metal wares, such as 
saucepans and basins, to keep them 
from rusting. The surface is first 
cleaned with weak acid, and wetted 
with gum-water; the enamel, made 
of powdered glass, BORAX, and 
SODA, is then sifted on as a powder. 
When heated in an oven this melts 
and covers the surface of the metal 
with a thin white glaze. Watch 
dials are made in alike way. The 
round disks are cut out of thin sheet 
copper, and after being shaped right 
are covered with a white enamel. 
This is carefully baked, and when 


lfnished the hour figures and other 


marks are painted on with black 
enamel, which also is baked until it 
t of the whole. 
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Thick Enamel, sometimes called 
enclosed enaniel, is more like a paste 
than a paint, and is spread thick 
so as to fill up enclosed places. 
Among the principal thick enamels 
is that called clozsonné, from the 
French word clozson, a partition. 
In this all the lines of the design are 
built up with thin metal partitions, 
made of a kind of square wire, so 
that the whole picture appears 
raised above the ‘surface. The 
spaces between the partitions are 
then filled with enamel, which is col- 
ored glass ground to powder, and 
mixed with enough gum and water 
to make a paste of it. When all the 
parts are filled with the right colors 
to make the design, the piece is 
baked in afurnace. As soon as the 
enamel melts enough to become 
“glassy, the piece is taken out and 
left to cool. As the enamel when 
melted takes up much less room than 
when powdered, the parts have to be 
filled up again and again until the 
melted enamel is even with the tops 
of the metal partitions. Thesurface 
is then ground down smooth, when 
all the parts of the picture are seen 
divided by the metal cloisons or par- 
titions. Cloisonné ware was prob- 
ably first made by the Chinese, from 
whom the Japanese learned the art 
toward the end of the sixteenth cen- 
tury. When the English took Pekin 
in 1859, they found in the Summer 
Palace cloisonné enamels on copper 
five to six hundred years old. In 
Japan the principal cloisonné work- 
shops are at Nagoya, where the busi- 
ness has beén ‘carried on more than 
three hundred years. 

Another way is to cut out places 
for the enamel in the metal, instead 
of building up partitions above the 
surface. This is called by the 
French champlevé. 

The word enamel is made of ez, 
in, and the Old French esmazt, 
enamel. 

ENGRAVING. There are two 
principal kinds of engravings, wood 
or block engravings, usually called 
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wood-cuts, and plate engravings. 
Wood engravings are printed with 
wooden blocks, and plate engravings 
with metal plates. 

Wood Engraving. Blocks for 
wood engravings are usually of 
BOXWOOD, and are made just the 
height of a TYPE, because they are 
used mostly with type in printing 
the pages of books. The surface 


of the block, which is made very ~ 


smooth, is first covered over witha 
thin layer of white chalk mixed with 
gum-water. The artist draws his 
picture on this, partly with a lead 
pencil and partly with a brush and 
India ink. The block now goes to 


Wood Engravers’ Toois, 


the engraver, who cuts out of the 
wood, with fine sharp tools, all the 
spaces between the lines of the draw- 


ing, leaving the lines themselves just ~ 


as the artist drew them. The draw- 


ing is thus left in relief, that is, ~ 


standing up like the face of a type, 


so that when the block is used in - 


printing the raised lines make a pic- 
ture just like the drawing. Several 
kinds of tools are used, some with 
sharp points, some with square, and 
some with round edges, as shown in 
the picture. At the bottom is one 
of the tools with the handle on. 
Plate Engraving. The picture 
from an engraved plate is just the 
opposite of this. The lines them- 
selves are cut or sunkinto the plate. 
leaving the spaces between them as 
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they were. When the plate is used 
to print with, it is inked all over, 
and the ink is then rubbed off from 
the surface with a cloth. This 


| leaves all the lines full of ink; and 
itis these sunken lines which print 


| the picture when a sheet of paper is 


_ pressed down on to the plate. Print- 


_ wood blocks. 


ing engravings from plates takes 
much more. time than printing from 
They have to be done 
by themselves, and therefore cannot 
be printed on the same press with the 
letter-press or type part of a book. 

The metals most used for making 
plates for printing engravings are 
copper and steel. Copper is much 
softer and more easily cut, but steel 
lasts longer, and is therefore much 
more used for fine pictures. Maps 
are now almost the only kind of en- 
gravings made from copper plates, 
but a kind of outline pictures called 


etchings are also usually printed 


from copper plates, although steel 
and glass plates are sometimes used. 
Copper was used for making all 
plates until this century, when an 
American named Jacob Perkins 


found out how to soften steel by 


taking the carbon out of it, so that it 
is almost as easy to cut with the en- 


Steel Engravers’ Tools. 


3, Scraper; 2, End View of Scraper; 3, Burnisher 5 
4, Burin, 


graver's tools as copper. and then to 
harden it again after the picture has 
been cut on it. 
’ The art of cutting the lines on a 
ar from which an engraving is to 
e printed is called engraving. The 
process is nearly the same on both 
copper and steel plates. There are 
several kinds of engraving, the 


principal of which are line, stipple, 
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and etching. In line engraving the 
lines of the picture are cut into the 
plate with a tool called the burin 
or graver. The burin has a sharp 
triangular or three-cornered point, as 
shown in the picture (4), which cuts 
aclean line out of the plate without 
leaving any rough edge. Several 
kinds of burins with points of differs 
ent width are used, Very fine lines 
are made with another tool called, 
the dry point. This is round and 
sharp like a darning needle, and 
leaves a burr or rough edge along 
each side of the line it cuts, which 
has to be scraped off with a tool 
called a scraper (1). The scraper is 
three-cornered, as can be seen by 
the end view (2). Another tool 
called a burnisher (3) is used to 
soften lines cut too deep and to rub 
out scratches in the plate. In 
stipple engraving the picture is 
shaded by means of little dots, cut 
close together in the plate, instead 
of lines. The larger dots are made 
with the burin, the smaller and finer 
ones with the dry point. Stipple 
engraving is much used in making 
portraits and pictures of sculpture. 
Etching is a kind of engraving 
done partly with tools and partly by 
means of an ACID. A cop- 
per plate is varnished over 
with a thin film or coat of 
wax and ASPHALTUM. 
When it is dry the etcher 
makes his drawing on it 
with etching needles or 
points, which are simply 
needles of different sizes set 
into handles, cutting all the 
lines through the wax varnish 
down to the copper. After 
this is finished a little rim of wax is 
built up all around the edge of the 
plate, and weak NITRIC ACID mixed 
with water is poured all over the 
face of the drawing. The acid eats 
into the copper wherever it is laid 
bare by the lines of the drawing, but 
does not eat the parts covered by 
the varnish. In about a quarter of 
an hour the acid is poured off and 
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the plate cleaned, the varnish being 
melted off. The plate is then ready 
to be printed from like any other 
plain engraving. When etching is 
done on glass, another kind of acid 
called hydrofluoric acid, is used. 
Mezzotint, or middle tint (from 
Italian mezzo, middle, and Zznzto 
color), looks much like a drawing in 
India ink. This is the opposite of 
other kinds of plate engraving. In 
common plate engraving the lines 
which are to print the picture are cut 
into the plate, the part of the plate 
which is left untouched making the 
light portions of the picture; but in 
mezzotint the plate itself makes the 
dark parts or shadows, and the light 
parts are cut out. The face of the 
plate is first made rough by running 
over it a little instrument with teeth, 
called acradle. The picture is then 
made by rubbing away parts of this 
rough surface with scrapers and 
burnishers so as to make the lights 
and shades. Aquatint engraving has 
now given place to lithography and 
other methods. (See BANK NOTE 
and LITHOGRAPH.) 
The world engraving is 
Greek eggraphein, to engrave. 
ENVELOPE, a cover or wrapper, 
usually of a letter. When envelopes 
first came into use they were made 
by hand, but now they are made by 
machines. The sheets of paper are 
first cut, in piles at a time, by great 
knives, into pieces a little longer than 
they are wide. These oblong pieces 
are next cut by dies of the proper 
shape in the right form to be folded 
into an envelope. By opening an 
envelope and laying it out flat you 
will. see what this form is. Some- 
times these blanks, as they are called, 
are cut directly from the sheets of 
paper. Ifthere is to be a stamp or 
device on the flap of the envelope, it 
is then put on with another DIE. 
The blanks are now fed one by 
one into the folding machine. Each 
one is carried on to a kind of box of 
the exact size of the envelope to be 
made; a plunger or flat piece of 


from 


metal made to fit into the box, now 
comes down and pushes the blank 
in, making four creases where the 
four flaps fold over. The two end 
flaps are then folded down by small 
pieces of iron, which work like fin— 
gers; a gumming machine gums the 
edges; two more iron fingers fold 
down the other flaps, but fasten only 
one of them; and lastly a pusher 
pushes out the envelope and makes 
room for another one. 

The principal places of manu- 
facture are : New York, Philadelphia, 
Hartford, Springfield, Worcester 
Hollyoke in Massachusetts, and 
Rockville in Connecticut. About 
3,000,000,000 envelopes are used year- 
ly in the United States, 600,000,000 
of them-being stamped. 

Paper Bags, like envelopes are 
now made entirely by machinery. 
The American paper bag machine, 
now largely used in the United 
States and Europe, will make bags 
of various lengths and widths, and 
out of any kind of paper. 

ETHER, athin matter supposed to 
fill all space and tobe the medium 
through which waves of light come 
to us; hence called also Zumznzferous 
ether. Its name is derived from the 
same Greek word (azther, air) as the 
ether of chemistry, but it was named 
long before that was known. We 
know very little about ether, but from 
certain facts connected wtth light, 
heat and electricity, we assume that 
itis thinner than ordinary matter, that 
it has no weight, and that it is elas- 
tic and capable of transmitting vibra- 
tions with enormous velocity. We 
know that, while it does not impede 
the movement of the heavenly bodies, 
it transmits energy through a wave- 
motion, by means of which light; 
heat, and electricity come tous. We 
call these ether-waves radzant 
waves, or waves of radiant energy, 
but we have yet to learn much about 
their action. See LIGHT, HEAT, 
E. ECTRICITY, TELEGRAPH, ( wire- 
less). 

ETHER, 


a light, inflammable 
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jliquid with a sweetish taste and an 
jaromatic smell, much used in medi- 
icine, like CHLOROFORM, to make 
jpeople insensible to pain. It 
jis made by distilling ALCOHOL with 
isulphuric acid, whence it is some- 
itimes called sulphuric ether. Ether 
lis very volatile (Latin volare, to fly), 
that is it passes into gas quickly 
sand flies away. In doing this it 
causes intense cold; if a few drops 
are put upon a drop of water and 
blown on through a tube, the water 
twill be frozen at once. It is some- 
times used therefore in making 
artificial ice. 
EXPLOSIVES. A name forcertain 
substances which “explode,” that is 
ito say they decompose, or change, in 
a violent manner, generating force. 
The noise accompanying the explo- 
sion is due to an air wave. Explo- 
Sives are “high” or “low.” High 
explosives are those which explode 
instantaneously, and are usually of a 
chemical compound in which much 
oxygen is included. High explosives 
are also called disruptive as they 
| ae shattering effects, as in 
lasting. DYNAMITE is one of the 
best known (high explosives. In 
low explosives the explosion is com- 
paratively slow and the effect pro- 
pulsive. They are used for giving 
motion to projectiles, firing guns, 
tc. Gunpowder is an example. 
early all the explosive compounds 
are nitrogen compounds obtained 
‘rom nitric acid. Nitro benzene is 
one of the ingredients of rack-a-rock, 
much used for blasting. Picric acid 
s used as a high explosive for shells 
nd enters into the composition of 
aximite, melinite and lyddite. The 
ost vigorous high explosive is 
upposed to be hydazoic acid or 
wzoimide. Mercuric fulminate is 
nother of the most widely used high 
xplosives. Ballistite, a derivative of 
lynamite, was adopted by the Italian 
overnment in 1890 as a military 
owder. Cordite is a smokeless 
owder used in cartridges. It gets 


s name from the cord-like form 
| 


into which it is manufactured. A 
new chemical is known as trintroto- 
luol. See NITRO-GLYCERINE. 
DYNAMITE NITRO-GELATINE, 
EYE. In the article MAN, it is 
told that there are two rounded hol- 
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Plan of the Eyeball. 


lows called orbits in the front part of 
the skuil, to hold what are commonly 
called the eyeballs. They are rightly 
called eyeballs, for when taken out 
they are seen to be nearly as round 
asa ball. One of them is shown in 
the picture, where it is cut down 
through the middle so that its parts 
can be seen. In this, S Sis a tough 
skin which goes all round the eye, 
excepting in front, where there is a 
round opening init covered by a very 
thin clear skin like a watch-glass, 
called the cornea, marked CC. In- 
side the cornea is a space, A, filled 
with a clear liquid called the aqueous 
or watery humor. 

When you look into an eye, you 
see in the middle of the white ball a 
round colored part with a darker 
round spot in the middle of it. This 
round part is the iris, and the dark 
spot in it is the pupil. The pupil is 
not really a spot but a hole through 
the iris, and it looks dark because 
the back part of the eyeball is black. 
It is like a window looking intoa 
dark room. The iris is of different 
colors in different people. If a per- 
son has a blue iris we commonly say 
that he has a blue eye, and if a very 
dark iris, a black eye. But the eye 
itself is always of the same c olor; it 
is only the iris which differs. In the 
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picture the two little partitions point- 
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ing towards A are the upper and! 


lower sides of the iris, and the space 
between them is the pupil or window 
opening into the eye. 

A little way back of the iris, is a 
clear jelly-like substance, L, called 
the crystalline lens. It isshaped like 
a double convex LENS, but the curve 
of the front side is flatter than the 
one behind. Behind this lens the 
whole inside of the eye, V V, is filled 
with another clear fluid, called the 
vitreous or glassy humor, which is 
a little thicker than the aqueous 
humor in front of the lens. Inside 
the tough skin, SS, around the eye- 
ball, is a second coat called the cho- 
roid, the inside of which is covered 
with a very black slime, and over 
this a delicate thin skin called the 
retina. The part marked O is the 
optic NERVE, which enters the eye on 
the side next to the nose, and which 
joins the eye with the brain. 

The eye is much like the camera, or 
instrument used by a photographer 
for taking pictures. Whena person 
sits down before the camera a small 
image of him is made on a plate in the 
back part of the instrument by means 
of the lensesin it, through which the 
rays of light pass. If there were no 
lenses no image would be formed, 
but the whole of the plate would be 
blackened. It is the same with the 
eye. When we look at anything, 
the rays of light from the thing 
looked at pass through the cornea, 
and part of them go through the 
oupil, and through the crystalline 
fens and the vitreous humor to the 
back part of the eye, where they fall 
on the retina. Thus the aqueous 
humor, the crystalline lens, and the 
vitreous humor act like lenses and 
make an image of the thing looked 
at upon the retina, just as the lenses 
in the camera form an image on the 
plate. This image, like the one in 
the camera, is much smaller than 
the thing looked at. 

If this were all there is to the eye, 


EVE 


‘for however well it might work we 


could not see the image made. Sees 


ing is not done by the eye, but by 


the brain. As told above, the eye 
is joined to the brain by the optic 
nerve. The eye makes the image 
and the nerve carries the sense of it 
to the brain, and then it is seen. 
The image itself is not carried to the 
brain; the nerve only makes the 
brain know that the image is 
formed on the retina. As there are 
two eyes, so there are two nerves, 
one from each eye, but as each eye 
makes the same image, so each 


nerve tells the same story to the 


brain. 
see double, We areenabled to move 
our eyes by means of MUSCLES, 
which. are joined to the brain by mo- 
tor NERVES, 

The eyes of all persons do not see 
alike; some are near-sighted and 
some are far-sighted. In a nears 
sighted eye the cornea is too round, 
so that the rays of light come to- 
gether into a point before they reach 
the retina. Thus, the image being 
in front of instead of on the retina, 
is not plainly seen. In the eyes of 
persons who are far-sighted the 
cornea is too flat, so that the rays 
of light would come toa point be- 
hind the retina, but as the retina 
stops them they make a_ blurred 
image on it. Near-sighted people 
hold things near the eye to see them, 


because the image is then formed | 
further back on the retina; and far-_ 


sighted people hold things far off 
to see them, because the image ig 
then formed further forward on the 
retina. For the same _ reasons 


near-sighted persons wear con-_ 


cave glasses, and far-sighted persons 
convex glasses, 
is sometimes natural, but it is often 


caused in children by bending over. 


and bringing the eyes too close to 
the thing looked at. Old people are 
generally too far-sighted, because 
the humors of the eye dry up by age, 
so that the cornea becomes flattened. 


wt would not be of much use to us,iFor the same reason, the eyes of 


lf it did not, the mind would | 


Near-sightedness | 
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|near-sighted persons become better 
as they grow older. Birds of prey 
(can flatten their eyes by means of a 
|muscle which draws back the crys- 
(talline lens, so that they can see at 
‘great distances; and they have also 
/a kind of bony rim to their eyes by 
which they can press out the cornea 
and make it rounder, so that they 
(can see near things clearly. 

The iris of the eye is a kind of 
‘curtain, which stretches and shrinks, 
‘so that the pupil, or opening through 
jit, is sometimes smaller and some- 
(times larger. Ina bright light the 
jiris stretches so as to make the pupil | 
‘smaller, because too much light 
|pains the nerves, but in the dark it 
‘shrinks and enlarges the pupil, so as 
[to let in more rays of light. The 
| pupil is shaped differently in different 
‘animals. In the cat it looks like the 
‘edge of a convex LENS. When the 
‘sun is bright it is very narrow, but in 
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ithe evening it opens wide. The eyes 
‘of owls work in the same way, and 
this is the reason why they can see 
‘so well in the dark. If our pupils 
opened as wide as theirs at night, we 
‘could see as well asthey do. — Chil- 
dren often strain their eyes by trying 
to read with too littlelight. This is 
a very bad habit, and if done much is 
sure to injure the eyes. It is also 
dangerous to have too much light. 
Children have been struck blind by 
staring at the sun. 

| Each eye is furnished with two 
eyelids, moved by muscles, which 
shields it from toc much light, and 
keep it from being injured. The 
eyelashes also help to shade the eyes 
and to keep out dust. The motion 
of the eyelids commonly called wink- 
ing keeps a gentle flow of tears all 
the time over the eyeball, keeping it 
moist and carrying off any dust or 
ther matter which may get into the 
ye. The tears, which come from 
little bags above the upper eyelid, 
tinally passes into two tubes in the 
nner corner of the eye, which lead 
into the nose. When we cry, more 
ears flow than can pass through the | 
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drain into the nose, and so they run 
over the eyelids and down the 
cheeks. Tears are therefore useful 
to the eyes, but too much weeping 
irritates and injures them. 

The eyes are among the most deli- 
cate of our organs, and too much 
care cannot be taken of them. 
Though they are put in what seems 
to be a dangerous place, they are so 
guarded that they seldom get hurt. 
The parts around them are some-— 
times bruised, and we then say that 
the eye is black and blue, but the 
eyes themselves are seldom struck. 
This is because they are set in a 
deep socket, so that they are pro- 
tected by bone all around them ex- 
cept in front. A blow upon one of 
them strikes on these bony walls, so 
that the eye generally escapes injury. 
The eye has still another guard in 

eing able to wink quickly. When 
anything harmful is seen coming 
toward it, the optic nerve tells the 
brain of the danger, the brain sends 
a message through some of the 
motor nerves to the muscle in the 
eyelid, and that muscle at once shuts 
down the eyelid. It would seem 
that this would take a long time, but 
it is done so quickly that we get 
from it the common expression “as 
quick as a wink.” When the eye 
winks, the eyeball is not only shut in, 
it is moved back a little way in the 
socket; and at the same time the 
muscles of the eyebrow and of the 
face below the eye are drawn together 
so as to make a kind of cushion whict 
saves the bone from being cracke? 
when a blow falls on it. So the eyes 
are defended on all sides except 
directly in front, and this is the 
reason why this tender organ meets 
with so few accidents. 

Still it is never safe to strike the 
eyes, and children should be very 
careful how they aim a blow near 
them, either in anger or in play, for 
the loss of sight is a dreadful calam- 
ity which can never be cured. The 
historian Prescott, while a student 
at Harvard College, had one of-his 
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eyes hit by acrust of bread, which} one so that he was nearly blind tae| 
a fellow student threw at him in fun] several years, and during all the last | 
across the table. It was hurt so| half of his life he could scarcely see | 
that he could only just tell the differ- | to write at all, and could only read | 
ence between light and darkness with | for a few minutes each day. 

that eye, and the use of the other} The word eye is from the Anglo- 
one alone in his studies hurt that | Saxon eage, eye. 
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FALCON. The family of birds of 
drey called by this name include be- 
sides the true falcons, the EAGLES, 
BUZZARDS, KITES, and HAWKS, 
The true falcons are found all over 
the world, and in almost all climates. 
They are large ‘strong birds, with 
ong wings, and fly very high. Their 
beaks and talons are curved and 
sharp, fitted for tearing their prey, 
Which is chiefly other birds, but they 
attack also small MAMMALS, When 
chasing their prey they hover over it 
n theair, and then dart down uponit. 

The kind of falcon most common 
n the United States is usually called 
the duck-hawk, because it feeds 
much on wild ducks. It has been 
seen to pounce down upon a large 
Juck on the wing, and even to carry 
off a wounded duck within a few 
vards of the hunter who has shot it. 
‘t flies off with its prey to some 
juiet place, strips the feathers off 
he breast, and tears off and eats the 
Jesh. It builds its nest of coarse 
sticks on some high ledge of rocks, 
und lays reddish brown eggs, 
splotched with darker brown. 

In old times, before gunpowder 
was known, falcons were trained to 
nunt other birds, especially the 
HERON. Falconry, or hawking, as 
t was usually called, became a favor- 
te sport with kings and nobles, and 
he grand falconer, who had charge of 
he king’s falcons, was an important 
person at court. When gentlemen 
vent hawking, they rode out each 
arrying a falcon on his wrist, the 
pird’s head being covered with a 
jt hood so that it could not see. 
\s soon as any game was found, the 
100d was taken off and the falcon 
ose up flying in circles high into the 


air until it got above the prey, when 
it swooped down, caught it in its tal- 
ons, and brought it to its master. 
After catching a bird the falcon was 
always given some food, and when 
it had eaten it was hooded again 
until more game was seen. This 
sport was so fashionable in England 
that persons of rank generally had a 
hawk sitting on their wrists when 
they went out, and even now fash- 
ionable people sometimes go hawk- 
ing for amusement. 

In Persia the falcon is trained to 
hunt the gazelle. When a gazelle is 
seen, two birds are loosed and one 
of them darts on to the nose of the 
animal and holds it tight with its 
talons, flapping its wings so as to 
blind its eyes. The gazelle stops 
and tries to shake off the bird. If 
it gets it off, the other falcon at 
once seizes it, and thus they take 
turns, hindering the gazelle’s flight 
until the dogs come up with it. The 
blue antelope is caught in the same 
India, where parties of 


way in 
ladies and gentlemen ride out on 
elephants, carrying their falcons 


with them. The Arabs of the 
Sahara desert also train falcons to 
hunt. In China and Japan, too, 
hawking is a favorite amusement. 

The falcons belong to the order 
raptores, or BIRDS of prey. 

The word falcon comes from the 
Latin falx, a sickle, the bird’s claws 
being curved like a sickle. 

FAN, an instrument for cooling 
the person by setting the air in 
motion. Fans have been used from 
the earliest times by nearly all na- 
tions. Ancient kings had fan-bear- 
ers, who attended them on almost all 
occasions, carrying large fans of gay 
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feathers, with which they shielded 
them from the sun and cooled their 
persons. These fans were some- 
times borne as standards in time 
of war. Among the Greeks and 
Romans fans were mostly carried by 
slaves, who attended their masters 
or mistresses with them, and fanned 
the guests at meals. From the Mid- 
dJe Ages up to the present time fans 
have been considered articles of 
necessity as weil as of luxury among 
all European nations, and much 
taste and skill have been expended 
on their manufacture. 

The most beautiful fans are now 
made in Paris, Vienna, Brussels, and 
Geneva, but many very fine arid 
costly ones are made in England and 
the United States. In Paris there 
are several thousand persons whose 
“sole business is to make fans. They 
- are divided into four distinct trades, 
each having its own workshops and 
workmen, and each making only one 
part of the fan. Almost all the 
French fans, from the cheapest to 
the most costly ones, pass through 
at least twenty different hands before 
they are finished ; and a great num- 
ber of materials, 
mother-of-pearl, tortoise-shell, bone, 
various woods and metals, whale- 
bone, silk, satin, parchment, paper, 
lambskin, gauze, and feathers, are 
used in their manufacture. Most of 
the common fans in use in the 
United States are made in China and 
Japan. The cheapest kinds are of 
palm leaf, and of split bamboo 
covered with paper. The paper 
covered ones are made either entirely 
open, or to open and shut, and are 
often gaily painted and lacquered or 
japanned. Many of these are so 
pretty that they are used to decorate 
walls, to loop back curtains, to make 
cornices, etc. The Chinese and Jap- 
anese make also expensive fans of 
ivory, bone, mother-of-pearl, sandal 
wood, tortoise-shell, and feathers. 
Chinese ivory fans are sometimes 
made entirely of ivory, beautifully 
carved in open work, but they are 
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including ivory, | 
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not so light and easy to handle as 
those covered with silk or paper. 
In China and Japan a fan is car 


‘ried by gentlemen in the streets, 


much asacane is carried by gentle. 
men in other countries. The pic- 
tures painted on their fans often have 
a meaning, some of them being 
meant to give information like a 
newspaper, and some being carica- 
tures of public or well-known people. 
Chinese and Japanese jugglers are 
very skilful in using the fan. One of 
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them will sit and calmly fan himself, — 


and at the same time keep in the air 
a pair of paper butterflies, which wil! 
fly round his head with all the mo-, 
tions of real butterflies, now lighting 
on the edge of his fan or on a flower, 
and now chasing each other high up 
in the air, and then coming back to 
flit round his head again. 

The word fan comes from the 
Anglo-Saxon /aun, which is related 
to the Latin vannus, a fan for win- 
nowing or cleaning grain. 

FATHOM, a measure of length,’ 
containing six feet. It is used chiefly 
by sailors, especially in sounding the: 
depth of water. It is used also in 
mining, the amount of ore worked 
being reckoned by fathoms instead 
of feet. 

Fathom, which is from the Anglo- 
Saxon feihm, originally meant the 
space that a man could reach over 
with both arms extended. ‘ 


FEATHERS, the covering of birds, 


All feathers are made alike, in their 
general form, although they differ 
greatly in size, strength, and color. 
Each one has a quill, or barrel, 
shown at @ in the picture, a shaft, 


-6 6, and avane, beard, or web, ¢¢.' 


The quill is a hollow horny tube: 
made of hardened ALBUMEN. It, 
has an opening at the bottom, e, and 
one where it joins the shaft, f, and 
has inside a thin dry core. The 
shaft is smaller and longer than the: 
quill, and is nearly flat on each of its 
four sides. It is made of a white 
spongy substance called the pith, 
covered with a thin horny sheath, 
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ee | 
he vane or beard, which is in two 


arts, one on each side of the shaft, 
5 formed of many small flat plates 
pr scales, which grow out of the sides 
bf the shaft, and lie with their flat 
ides close to each other. These 
tides have along their upper edges 
little hooks, or 
barbules, by 
means of which 
they hold fast to 
each other, so 
that the surface 
of the beard is 
close and smooth 
and does not open 
when the bird is 
flying. In some 
birds, like . the 
ostrich, these bar- 
bules do not hook 
very tightly to- 
gether, and_ this 
makes their feath- 
ers more soft and 
plumy than those 
of other birds. 
At the bottom of 
the beard, next to 
the quill, there is 
usually a small 
feathery tuft, d, 
called the plumule, or accessory 
olume. Besides feathers, many birds 
nave next to the skin a soft fleecy 
covering called DOWN, which is made 
up of very small feathers. 
_ Feathers grow very fast,and almost 
li birds change them every year. 
oung birds are covered first with 
lown, which gives way to feathers 
s they grow older, but it generally 
akes from one to five years before 
he plumage is fully grown. Feath- 
rs vary in size and in form in dif- 
erent parts of the body, and have 
een given different names by those 
ho write about birds. Most birds 
ave a small gland, or kind of bag, 
t the base of the tail, from which 
hey squeeze out oil with their bill 
nd spread it over their feathers. 
his is partly the reason why birds’ 
eathers shed water. 
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_ Feathers have three principal uses 
in the arts: for making PENS, for 
stuffing beds, pillows, etc., and for 
ornament. Goose feathers are the 
best for beds, because they are 
softer and more springy than others, 
but turkey, duck, and hen feathers 
are used forcheap beds. The feath- 
ers are better when plucked from 
the living bird, and geese kept for 
this purpose are picked three or four 
times a year. Much preparation is 
needed before the feathers are fit to 
put into beds, such as steeping in 
lime water, washing in clean water, 
drying, steaming, beating, etc. 

Of ornamental feathers those of the 
OSTRICH are most prized, especially 
the large white plumes from the 
back and tail of the male bird; but 
many other birds, such as the pea- 
cock, swan, turkey, pheasant, cock, 
heron, egret, osprey, eagle, ibis, 
rhea, emu, adjutant, grebe, maras 
bout, stork, and bird of paradise 
yield feathers used for ornament. 
In preparing ostrich plumes for use 
they are tied up in bundles and 
washed in warm soap and water to 
free them from grease. The soap is 
then washed out in clean hot water, 
and they are bleached in_ boiling 
water into which some Spanish 
white has been put. After rinsing 
they are drawn quickly through cold 
water with a little indigo into it, and 
are then steamed over sulphur fumes 
and dried. The shafts are scraped 
to make them limber, and the fila- 
ments or feathery parts are curled 
by drawing the edge of a blunt knife 
over them, Other feathers are 
dressed in a less careful way, and 
are often dyed of many beautiful 
colors. f 

Feathers are largely used for mak- 
ing FANS, and in some countries 
great fans or screens are always Car- 
ried by attendants to shade the king. 
Large fans made of ostrich plumes 
are usually borne behind the Pope on 
great occasions. The Aztecs | or 
Mexicans made beautiful robes of 
colored feathers, and’in the Sand- 
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wich Islands a splendid mantle made 
of many thousand feathers of the 
rarest birds was fora long time 
worn by the king, when he was 
crowned, and on other great occa- 
sions, This costly cloak was buried 
with one of the late kings. In Arctic 
countries people make coats out of 
birds’ skins, wearing them with the 
feathers inside. The Turks and 
Persians wear egret feathers in their 
turbans; soldiers wear cocks’ feath- 
ers in their hats; the Scotch High- 
landers wear eagles’ feathers in their 
bonnets; and the Zulusof Africa and 
the North American Indians orna- 
ment their hair with them. Wings 
and feathers of many kinds of birds 
are worn by ladies in their hats, and 
the skins of the swan, penguin, and 
other birds, with the feathers on 
them, are used for muffs, dress lin- 
ings, tippets, cuffs, etc. 

The word feather is from the 
Anglo-Saxon /fether, from Greek 
pteron, feather. 

FEBRUARY. See CALENDAR. 

FELDSPAR, a very common min- 
eral made up mostly of alumina 
(ALUMINUM oxide), silica (See SILI- 
CON), and POTASH, and found chiefly 
in GRANITE, gneiss, and other ig~ 
neous ROCKS, It is usually white 
or flesh color, but sometimes bluish 
or greenish. Most kinds of CLAY 
are made froin decayed feldspar and 
those which have most feldspar in 
them, such as kaolin, are much used 
in making porcelain (see POTTERY). 

The word feldspar is from the 
German /eldspath, fieldspar; from 
feld, field, and spath, spar. 

FELT, a kind of cloth made by the 
pressing together of the fur and 
wool of animals. Although hairs 
and the fibres or threads of wool feel 
and look smooth and even, they are 
really notched or jagged all along 
their sides, the edges of the notches 
or scales ali pointing upward, that 
is, from the root to the point. This 
can readily be seen when they are 
looked at through the MICROSCOPE, 
When beaten or pressed together, 
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hairs begin to move root first, and 
keep on moving until they meet 
others coming from the opposite 
way, when they twist round each 
other and lock their jagged edges 
together. By keeping up the beat- 
ing all the hairs will finally work to- 
gether until they form a close mass 
or mat, which is called felt. Only 
fur and wool will felt, for neither 
silk, cotton, flax, nor hemp fibres 
have the right kind of edges. Curled 
hairs twine together more closely 
than straight ones; therefore wool, 
the fibres of which are curly, makes 
the best felt. Woollen garments 
when washed often shrink and be- 
come thicker, because the fibres felt 
together. Felt is used in the man- 
ufacture of HATS and in the making 
of common printed carpets, drug- 
gets, table covers, etc. 

The word felt is Anglo-Saxon. 

FENNEL, a plant cultivated in 
gardens for its seeds, which are of 
a spicy and agreeable flavor. The 
Italians and the Germans use them 
in cookery, and they are sometimes 
chewed by country people. Young 
fennel sprouts make good salad, and 
the leaves are used for seasoning fish 
sauces. 

The word fennel is from the Anglo- 
Saxon fenol, Latin fenzculum, fennel. 

FERNS. In the United States 
ferns are only small PLANTS, but in 
very hot countries they grow into 
large trees as high as a four-story 
house and as large round as a man’s 
body. What are commouly called 
the leaves of ferns are properly 
fronds. A frond is something be= 
tween a stem and a leaf; and as it 
is hard to tellin ferns where the stem 
ends and the leaf begins, we call 
them fronds. The frond, which is 
rolled up in the bud, is often very 
long when it unfolds, in tree ferns 
being sometimes more than four 
times as long as a man. As ferns 
have no flowers, the seed-holders 
grow on the under side or on the 
edges of the fronds, in the form of 
little capsules or pods, filled with 
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seeds called spores. When ripe 
these pods often burst and throw the 
spores around, and from them new 
ferns grow. In the common rock 
fern the spore cups may be seen in 
two rows of brownish dots on the 
under side‘of the frond, one on each 
side of the rib. In the fern called 
hart’s tongue they are arranged in 


‘the same way, but are oblong; in 


maiden hair a part of the edge of the 
frond is folded over the pods; and in 
the brake or bracken the whole edge 
is folded over them. 

There are more than two thou- 
sands kinds of ferns in all parts of 
the world. Most of them grow in 
warm countries, and many more 
are found in damp places, such as 
islands, than on continents. There 
are many kinds in the West India 
islands and in the islands of the 
Pacific. Large tree ferns grow in 
India, Japan, New Zealand, and the 
In the South Sea 
Islands a tree fern called taro used 


‘to make the chief food of the people, 


and it is still much eaten. The roots, 
the part eaten, are cut into pieces and 
stacked in the air, where they are left 
to cure for about ayear. Whencured 
they are roasted and then beaten ona 
stone, when the woody parts come 
out in threads and leave a very good 
kind of flour. In Hawaii the whole 
stem of a tree fern is often baked in 
the steam which comes up from the 
cracks of the volcanoes, and eaten 
with salt. The stems and ribs of 
some ferns are woven into baskets 
and hats, and the roots of others 
are used in medicine; the fronds of 
several kinds have a very pleasant 
smell and are used to scent cocoanut 
oil. The common bracken is said to 
have great preservative power; it 
will keep off insects and prevent 
things from moulding. In England 
and France fruit is packed in ham- 
pers with bracken to keep it from 
decay, and in the Isle of Man her- 
ring for market are packed in its 
leaves to keep them fresh. In Ger- 
many and Denmark mattresses are 


stuffed with ferns to keep out fleas 
and bedbugs, and in Scotland cot- 
tages are sometimes thatched with 
bracken. 

Many ferns are now cultivated, 
both in the open air and in hot 
houses. Many are also raised in 
glass cases, called Wardian cases, 
from a Mr. Ward of England, who 
first found out that ferns would grow 
in them. They are closed up from 
the air, aud ferns grow as well in 
them as in the open air. They 
make very pretty ornaments for 
rooms. 

In the early ages of the world ferns 
formed a large part of the plants then 
growing, and many were very much 
larger than any now living. A 
great deal of the hard COAL which 
we burn was made by the decay of 
these immense ferns. 

The word fern is from the Anglo- 
Saxon fearn, Greek plerzs, fern, from 
pteron, a wing, a feather. 

FERRET, a small animal of the 
weasel kind, to which belong also 
the sable, ermine, marten, polecat, 
mink, skunk, etc. The ferret has 
a small slim body, usually about a 
foot long, with very short legs and 
a tail about five inches long. Its 
color is generally yellow and black, 
but many ALBINOS are seen, which 
has caused people to think that all 
ferrets are white. It lies hidden in 
hollow trees, holes in walls, or in 
burrows during the day, and glides 
out at night after its prey, which is 
mostly rabbits, rats, birds, or small 
reptiles. It seizes its prey just 
back of the ears, drives its teeth 
through the spine, and_after it is 
dead sucks its blood. Ferrets are 
trained to catch rabbits. They are 
either sent into the burrows muzzled 
to drive the rabbits out into nets, or 
are sent in unmuzzled with a string 
fastened to them to pull them out 
when they have caught one. They 
are also used to catch rats and 
mice, of which they will soon rid a 
house by following them into their 
holes. 
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‘The ferret is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the weasel family. 

The word ferret, French /uret, 
Low Latin /uwvetus, is from the Latin 
fur, thief. 

FERTILIZERS. Soi! for farming 
cannot be considered fertile unless it 
contains everything necessary for the 
food of plants, in the proper propor- 
don and inthe right form, Every 
crop and every animal raised takes 
from the soil a part of this plant food. 
A portion of this used part is replaced 
from the atmosphere, but another 
part is forever lost unless it is re- 
placed by man. This makes it neces- 
sary to strengthen land with manure, 
which gives back to the soil the part 
used up by the growing crop. But 
the common manure produced on 
the farm, though good in its way, 
is not sufficient to keep the land 
always fertile, because it lacks some 
of the things sent away every year in 
the shape of grain, hay, milk, and live- 
stock. It is said that not less than 
fifty pounds of phosphate of lime 
are carried off in veal, butter, and 
cheese for every cow kept in a pas- 
ture through a summer. To know 
how to supply what is lost, the farmer 
ought to know something about the 
chemical nature of plants and of soils 
and of the materials which go to 
make them (see PLANT FOOD under 
PLANTS). 

Fertilizers are of two kinds, direct, 
or those which go to make plant food 
at once, and indirect, or those which 
act on some matter already in the 
soil, changing itinto plant food. Di- 
rect fertilizers are stable manure, 
refuse vegetable matter, green crops 
ploughed in, swamp muck, marl, etc. 
There are also commercial fertilizers 
which furnish plant food directly, 
which are made of various natural 
and chemical substances, ground 
bones, dried blood, and other refuse 
matter. Indirect fertilizers are such 
things as lime, gypsum, salt, etc., 
which act on soils and make them fit 
for plants rather than on plants 


themselves. Commercial fertilizers 
were first used in England, when the 
farmers near Sheffield put on their 
land the bone and ivory clippings 
from the knife and button factories. 
Guano. In 1804 Alexander Von 
Humboldt called attention to the 
great deposits of guano on the Chin- 
cha islands on the coast of Peru. 
Guano (Spanish, from Peruvian 
huanu, dung) is composed of the 
droppings of sea birds, mixed with 
their decomposed bodies and eggs. 
Many islands are covered with it to 
a depth of fifty to one hundred feet, 
the accumulations of ages. In 1840 
some of it was sent in barrels to 
England and found to be a valuable 
manure. A great trade soon sprung 
up init, and millions of tons were 
shipped to the United States, Great 
Britain, and other countries. Other 
deposits of guano have been found 
on the coasts of Venezuela, Patagonia, 
and other parts of South America, 
and in the islands of the Pacific. 
Nitrate. In northern Chili, in 
the province of Tarapaca, which was 
taken from Peru in 1880, is a great 
plain between the Andes and the 
ocean, 3000 feet above the sea, and 
stretching north and south about 
eighty miles. This plain, absolutely 
dry and free from vegetation, is 
covered with vast deposits of nitrate 
of soda, insome places seven to 
eight feet thick. Its origin is not : 
exactly known, but it is supposed to 
have come from deposits of guano | 
on the shores of an inland sea, which 
in the course of ages was changed 
to its present form. The first cargo 
of this was sent to England in 1820, 
and now millions of tons of it are 
shipped annually. The business, 
which is largely in the hands of an 
English company, has made Colonel 
the 


North, principal owner, so 
wealthy, that he is called the 
“nitrate king.” 

Phosphate. In South Carolina, 


not far from Charleston, are great 
deposits of phosphate of lime, soft 
enough to be dug out with pick and 
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shovel. These deposits were known 
before the Civil War, but were not 
worked until its close. They are 
now very valuable and hundreds of 
thousands of tons are shipped every 
year to put on land. Immense de- 
posits of phosphate of lime have 
been found also in Florida. 

Kainite is a kind of potash salt 
formed by the natural evaporation of 
sea water in past ages, leaving vast 
deposits near Stassfurt, Germany. 
Mines had been opened there for 
salt, on top of which lay enormous 
beds of matter containing potash and 
magnesia. This was at first thrown 
away and dumped on waste land at 
the mouth of the mine, but in 1860 
its value as a fertilizer was found 
out, and now thousands of tons of 
jt are used in Germany, and it is 
shipped to many parts of the world, 
even to Brazil and Ceylon for use on 
the coffee plantations. 

Apatite is a kind of mineral 
phosphate, mined in large quantities 
in Canada, and shipped mostly to 
England where it is valued asa ferti- 
lizer. 

Many other kinds of commercial 
fertilizers are made of bones, fish 
scraps, cotton seed refuse, slaughter 
house refuse, etc. Fish scraps, the 
refuse of the fish oil factories (see 
MENHADEN), when dried and pulver- 
ized is called fish guano. 

FIFE, a small musical wind instru- 
ment, used with the drum for play- 
ing military music. It is a short 
tube closed at one end, with holes in 
it. The player blows into the hole 
nearest the closed end, and makes 
the tune by closing and opening the 
other holes with his fingers. The 
music is very shrill. The fife is a 
very ancient instrument, having been 
used by the Greeks. 

The word fife is in French fifre, 
in German ffezfe, and in_ Italian 
piffaro, and is perhaps related to 
the Latin pzfa, a pipe. 

FIQ, the fruit of the tree which 
grows wild from the east of Persia 
through the countries about the 
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The tree is some- 
times three times as high as a man, 
but is generally only a shrub. It 
bears several crops of fruit each 
year. There are nearly fifty kinds 
of figs, some of which are yellow 
when ripe, and others white, green, 
brown, or black. Fresh figs are very 
sweet and delicious, but many do 
not like them at first; after a time, 
however, they prefer them to dried 
figs. The figs used in the United 
States come mostly from Smyrna, 
where they are dried and pressed 
into boxes. In some of the South- 
ern States and in California figs will 
ripen in the open air, but in the 
Middle and Northern States they are 
generally raised in hot-houses. 

The word fig is from the Anglos 
Saxon fic, which is from the Latin 
ficus, fig. 

FILBERT. See HAZEL. 

FILE, asteel tool with sharp teeth, 
used for cutting down or smoothing 
the surfaces of metals, wood, etc. 
A rasp is a kind of file, but it has 
coarse single teeth, made by blows 
of a punch, instead of long teeth 
cut across by blows of a chisel, 
Files are made of many different 
shapes, flat, square, triangular or 
three-sided, round, etc., and vary 
from about one inch to nearly a yard 
long. They are made of the best 
steel, but they are of different de- 
grees of hardness, according to the 
kind of work they are made for. 

In making a file, a piece of bar 
steel is heated red-hot and is then 
forged, or hammered into shape, on 
an ANVIL. The blank, as it is now 
called, is then heated in an oven 
and allowed to cool slowly, which 
softens the steel by taking the CAR- 
BON out of it. It is next ground 
down smooth on a grindstone, or 
filed down if it is a small file blank. 
The blanks thus prepared are then 
taken to the file-cutter, who sits 
astride of a bench in front of a stone 
anvil, He lays a blank on the anvil, 
holding it tightly in place by means 
of aleather strap which passes under 
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his feet, and then cuts the teeth He! 


it one by one with a chisel held in 
his left hand, striking it with a ham- 
mer held in his right hand. Each 
tooth is made singly with one blow, 
which is struck slanting, so that a 
burr, or ridge of metal, is raised only 
on one side of the cut. The cuts 
are made with the greatest regular- 
ity, all being exactly the same 
distance apart and of the same 
depth. Most files are double cut, 
that is, they have two rows of cuts 
with cross each other. The sec- 
ond row is cut in the same way with 
the first, but the cuts are closer to- 
getherand not quite sodeep. There 
are many machines for cutting files, 
which do very fine work, but it is said 
that hand made files are the best. 

The files are then hardened by 
heating them and cooling them sud- 
denly in water, after which they are 
scoured in sand, washed with lime- 
water, dried, and rubbed with olive 
toil and turpentine; and after each 
one has been tested they are put up 
in packages for market. 

The word file is from the Anglo- 
Saxon /eo/, file. 

FILIGREE, a delicate kind of work 
made of fine gold orsilver wire. The 
wire is mostly made flat instead of 
round, and is twisted into spirals 
and other forms, which are afterward 
joined together into a kind of me- 
tallic lace-work, and made into orna- 
ments of various kinds. Filigree 
work is made mostly in India, Tur- 
key, and Italy. It is sometimes called 
Maltese work, because much of it 
is made in Malta. The natives of 
Sumatra are also skilful filigree 
workers, both in gold and _ silver, 
and the Chinese make silver filigree, 
but of an inferior kind. 

The word filigree is from the Ital- 
ian filigrana, filigree, from j/o, Lat- 
in jilum, a thread or wire, and 
grano, Latin granum, a grain or 
bead, the old filigree work being 
often ornamented with beads. 

FILTER, anything which strains 
dirt and settlings out of liquids, 


Common rain water is usually yel- 
lowish on account of the fine dust, 
smoke, and other impurities which 
it gathers in falling through the air. 
But after it has been strained 
through the earth and has run into 
springs and wells, it is clear and 
bright. This is because the beds of 
sand and gravel through which it 
trickles are natural filters which 
take out all impurities and colors. 
Filters, used in houses to make water 
clear, work in just the same way. 
In former times sand and gravel was 
mostly used in them; but as they 
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will not take gases (see ELEMENT) 
out of water, charcoal is now gen- 
erally used with it. CHARCOAL is 
the best of all things for filtering. 
The dirtiest water poured through it 
comes out sweet, clear, and bright, 
Animal charcoal, made from burnt 
BONES, is better than wood charcoal 
for this, because it will take up much 
more gas and will destroy all ani 
mal matter in water. 

Filters are very necessary where 
water is not perfectly pure, because 
such water is apt to cause sickness, 
Indecd, a great part of the sick- 
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ness in cities and villages is caused 
by drinking impure water. Water 
which is roiled or which has any un- 
pleasant smell or taste about it should 
never be drunk until it has been fil- 
tered. ~ 

There are many kinds of filters, 
but most of them work in nearly 
the same way. One of the simplest 
kind is shown in the picture. In this 


_ a@ is a wooden box, open on one side, 


with a shelf #z, near the bottom, 


_ leaving room enough under it for the 


pitcher, 6. On the shelf is puta com- 
mon stone jar, ¢ ¢, which has a hole 
in the bottom fitted with a faucet 


- which comes through the hole, ge, in 


the shelf. A large sponge, /, is 
first put over the hole in the jar, and 


- over this a piece of thin muslin, ¢. 


Next some clean, white sand, 4, is 
put in, then some charcoal, 2, 
pounded fine, and lastly some small 
pebbles, 7. In the top of the jar is 
set a common flower-pot, ¢, with a 
sponge, #, in the hole in its bot- 
tom. Such a filter is made to sit 
under a hydrant, so that water can 
run through it all the time; but it 
may also be put where water can be 
pucipec into it, or it may be filled 

y a bucket. When the flower-pot 
is kept filled with water, the water, 
Z, runs through the sponge, 2, and 
then through the other layers until 
it comes through the faucet, e, into 
the pitcher, It will then be clear 
and sweet, even if muddy when it 
went in at the top. 

The word filter ought to be spelled 
felter, as it is made from FELT, which 
was formerly much used to strain 
liquids through. 

FIR, a cone-bearing tree, belong- 
ing to the same family with the 
spruce and the hemlock. The firs 
grow mostly in cold countries, though 
some are found in Mexico. The 
balsam fir is common in the North- 
ern United States and in Canada. 
Its wood is not worth much for tim- 
ber, but it has a valuable juice, which 
comes out through its bark and 
looks like honey, called Can 
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sam, or balm of Gilead. When 
mixed with spirits of turpentine this 
makes a good varnish for maps, and 
it is also used for mounting objects 
for the MICROSCOPE. On the Pa- 
cific coast of America is found the 
noble silver fir which grows two 
hundred feet high, or as high as an 
ordinary church steeple. 

The word fir is from the Anglo- 
Saxon furh. ; 

FIRE. Burning, as is told in the 
article OXYGEN, is only the union 
of oxygen with something else. 
When this union takes place slowly, 
heat is made, but we see no fire cr 
light; when it takes place quickly, 
both heat is felt and fire or flame 
is seen. When iron rusts, it is the 
same kind of burning as when wood 
blazes in the fire; but the oxygen 
of the air unites with the iron so 
slowly that the heat is not enough to 
be felt. If the union be made to 
take place quickly, both heat will be 
felt and light will be seen. When 
the heel of your boot strikes a 
stone, you often see a spark fly from 
it. This is burning iron, The iron 
nail in your heel strikes the stone, a 
bit of it is knocked off, and heat 
enough is made by the blow to 
cause the iron to unite with the oxy- 
gen of the air, and thus we see it 
burn. A piece of iron or steel may 
easily be heated enough to make it 
burn in a jar of oxygen, and a most 
brilliant light will be given off by it. 
When wood or coal is set on fire, 
it gives out both heat and light; 
but if we could give it still more 
oxygen it would burn still brighter. 
We do this when we blow a fire with 
the bellows, and this is the reason 
why it then blazes up and burns 
more — briskly. Some things take 
fire, that is, unite with oxygen, 
much more easily than others. 
When we scratch a match it at once 
bursts into aflame. This is because 
it has a little PHOSPHORUS on the 
end, and this has such a liking for 
oxygen that it has usually to be kept 


ada bal-|in water to keep it from uniting with 
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it. The phosphorus on the end of 
the match is mixed with glue, which 
keeps it from taking fire; but when 
the match is scratched on any rough 
thing heat enough is made to cause 
the phosphorus to unite quickly 
with the oxygen of the air, and it 
bursts into flame. Wood and coal 
have not so great a liking for oxy- 
gen as phosphorus; and need much 
more heat to make them unite with 
oxygen. 

A burning candle is a small fire, 
and by studying it we can easily find 
out much about fire and flame. The 
wick and the tallow will not unite 
with oxygen at the common heat of 
the air, but need to be raised to a 
higher heat. If we hold a lighted 
match to the wick, it will soon be 
heated enough, and will unite with 
the oxygen around it and burst into 
flame. The burning wick gives 
some of its heat to the tallow, 
which melts and is sucked up by 
the wick and becomes warm enough 
to burn also. Thus the tallow is 
heated little by little, and both it and 
the wick burn up, and, so far as we 
can see, are lost. But are they really 
lost? No, the CARBON, of which 
the wick and the tallow are mostly 
made up, has united with the oxy- 
gen of the air, and formed CAR- 
BONIC ACID, and this has passed 
off as a gas into the air and mixed 
with it. 
been lost; it has only united with 
the oxygen of the air to form another 
substance. Thetallow and the wick 
have in them some HYDROGEN 
as well as carbon, and when the 
candle burns this also unites with 
the oxygen of the air, and this union 
forms WATER. If you hold a cool, 
dry tumbler over the flame of a 
burning candle, the inside of the 
glass will become dimmed at once, 
and little drops of water will collect 
on it. If we could keep the glass 
always cool we could easily get a 
cup of water in this way by burning 
candles. This water passes off 
from the flame as a hot STEAM, 
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which cannot be seen; and when we 
hold the cool glass over the candle 
it is cooled and turned into water. 

We thus see that the tallow and 
the wick have not been destroyed, 
but have been changed into carbonic 
acid and water, and this change has 
produced heat and light. It is the 
same when a wood or a coal fire 
burns; the hydrogen and the carbon 
in them turn into steam and car- . 
bonic acid gas, and fly away up the 
chimney and mix with the air. 

I have said that the melted tallow 
of the candle burns, but it is really 
turned into a gas by the heat, and it 
is the gas which burns or unites with 
the oxygen of the air.. This gas is . 
hydrogen gas filled with particles of 
carbon, and is much the same as 
common coal gas. Indeed, a candle 
is a small gas 
works, in which 
gas is distilled 
(see ALCOHOL) 
from tallow, or 
whatever the 
candle is mad¢ 
of, just as com- 
mon GAS is dis- 
tilled from coal. 
The flame of a 
candle is made 
up of three parts, 
as shown in the 
picture, Fig. 1, 
In the inside of 
it is a space (1) 
filled with gas which is not burning, 
You can prove this by putting 
one end of a glass tube into the 
black centre of the flame; the un- 
burnt gas will pass through the 
tube and may be lighted at the 
other end. The part next to this 
inside space, marked 2 in the pict- 
ure, is the one which gives off the 
most light. Some of the oxygen 
from the outer air gets into this, 
but not enough to oxidize or burn 
both the hydrogen and the carbon, 
and as it likes the hydrogen best it 
unites with that and burns it. Hy- 
drogen makes a verv hot flame, but 


‘Fig. 1.—Flame of 
Candle, 
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does not give much light. In burn- 
ing, however, it heats the floating 
particles of carbon white-hot, and 
this is what makes the light. In the 
outer part of the flame (3) the oxy- 
gen unites freely with the carbon, 
and makes carbonic acid, which 
passes off into the air. This burn- 
ing of the carbon makes much heat, 
but very little light. Thus the light 
of a candle, lamp, or gas flame is 
due to the fact that the hydrogen 
and carbon that make up its gas 
do not burn at the same time; the 
hydrogen burns first, and this heats 
the particles of carbon to a white 
heat, and these particles give the 
light. If you look closely at a gas 
jet you will see it sparkle brightly. 
These little sparks are the particles 
of carbon heated white-hot by the 
hydrogen, and which do not burn up 
until they get to the outside of the 
flame. When there is not enough 
oxygen to burn up all the carbon, 
the carbon passes off in little parti- 
cles as soot, and we say that the 
candle or the fire smokes. 

Some travellers have told stories 
about races of menin the world who 
had never seen fire nor heard of it, 
but these tales are very doubtful, and 
it is probable that even the most 
savage races have known its use. 
The old Hindoos and Greeks thought 
that fire was stolen and brought 
down from heaven by man; but some 
ancient peoples thought that fire was 
an animal. Herodotus the historian 
says that the Egyptians believed it 
to be a living beast, which ate every- 
thing it could seize, and when filled 
with food died of it. The Ans- 
tralians have a singular story about 
the way in which they first got fire. 
They say that a long time ago a little 
bandicoot (a sharp-nosed Australian 
animal, somewhat like a Guinea pig) 
was the sole owner of a firebrand 
and so selfish was he that he refused 
to share it with the other animals. 
So the animals held a council and 
decided to get the fire away from the 
bandicoot. and they appointed the 
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hawk and the pigeon to do it. They 
tried to persuade him at first toshare 
the blessing with his neighbors, but 
he refused, and the pigeon made a 
dash to seize it. The bandicoot 
threw the fire brand toward the river, 
hoping to put it out but the sharp- 


Fig, 2.—Making Fire by Rubbing Wood, 


eyed hawk, seeing it falling, knocked 
it with a stroke of his wing far over 
the river into the long, dry grass. 
The grass caught fire, the flames 


um itt 


Fig. 3.—Fire-Drill. 


spread over the country, and the peo- 
ple felt the heat and found it good. 
We, who can make fire by simply 
striking a match, would think it very 
hard if we had to rub together twa 
pieces of wood until they grew so 
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hot as to blaze before we could make 
But it is probable that this 
was one of the first ways of making 
The Sandwich Islanders, and 


a fire. 


a fire, 


the people of Tahiti, New Zealand, 
and other islands of the Pacific Ocean, 
used to kindle fires by rubbing a 
pointed stick rapidly up and down 
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Fig. 4.—Esgquimau Fire-Drill. 


upon a piece of soft dry wood, as 
shown in Fig. 2, They could make 
fire in this way ina few seconds. An- 
other instrument for fire making, 
called the fire-drill, is shown in Fig. 3. 
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Fig. 5.—Bow Fire-Drill. 


This was used by the ancient Mexi- 
cans, and in Australia, China, South 
Africa, and other places. The Esqui- 
maux have a different way of turning 


the fire-drill, which can be seen in 
Fig. 4. One man holds a cross-piece — 
which has a hollow ou the under side 
for the top of the drill to fit into, and © 
presses down hard on it, while the 
other man turns it by pulling first 
one end and then the other of a cord 
twisted round it. The Sioux, Daco- 
tahs, and some other of the North 
American Indians, turned the drill in 
still another way, by means of a 
bow, with a loose string, which is | 
wound once around the drill, as 
shown in the picture (Fig. 5). In 
this, 1 isa stone, held by a man’s 
left hand, with a hollow in it to hold 
the upper end of the drill, and 2 is a 
piece of wood in which the lower 
point turns; 3 is the bow, held by 
the right hand, and 4 the drill, and 5 
is a piece of punk or some other 
light and dry thing which another 
man is holding to catch the fire 
The Iroquois Indians used a kind of 
pump-drill, like the one shown in 
Fig. 3 in the article DRILL, 


| FIRE ENGINE 
| 
| Many other ways of getting fire 
have been used by other peoples. 
The Greeks and Romans struck 
sparks from flints with a piece of 
hard iron or steel, but they knew 
also the use of the burning-glass or 
LENS. Some of the North American 
Indians, and the Indians of Terra del 
Fuego, also know how to strike fire 
with flints, and the Chinese use both 
flint and steel and the burning-glass. 
In China, too, fire is sometimes 
made by striking together two pieces 
of BAMBOO, the bamboo having 
silica (see SILICON) enough in its 
outer skin to make it strike fire. 

The word fire comes from the 
Anglo-Saxon fy7, which is from the 
Greek ur, fire. 

FIRE ENGINE, a machine for the 
extinguishment of conflagrations. 
In ancient times the means of putting 
out accidental fires was limited to 
fire-buckets for throwing water by 
hand and a kind of large syringe for 
squirting water. Some of the latter 
were large enough to require several 
men to work them. Hiero, who 


lived about B.C. 150, describes a 


small fire engine consisting of a two- 


cylinder, single-acting, hand pump, 


and Pliny tells of force-pumps used 


in his time for extinguishing fires, 


but they were probably not very 
common. Hand pumps were used 
also in modern times in England, 
Germany, and other parts of Europe, 
and in the United States, until the 
invention of the hand-brake or fire- 
engine worked by hand, the prede- 
cessor of the steam fire-engine. 
Flexible hose, made of leather with 
sewn seams, was first made in Hol- 
land in 1672. In 1720 hemp fire 
hose was made in Germany, but 
leather hose was most generally used 
until 1827, when rubber hose was 
first made in England. In_ 1808 
leather hose fastened with copper 
rivets was made in Philadelphia. 
The hose most in use now is made 
of woven or knit cotton lined with 
india-rubber. 

Until about the middle of the last 


325 


FIRE ENGINE 


century most cities were provided 
with tall fire towers in which were 
stationed watchmen, who were al- 
ways on the look-out and who 
warned the citizens of the outbreak 
of a fire by ringing a great bell. 
After the invention of the telegraph 
the towers were connected by wires 
with all parts of the city, the watch- 
men indicating the quarter in which 
the fire had broken out by a certain” 
number of strokes on the bell. But 
now the system is entirely changed, 
it not being considered necessary to 
inform the people when a fire breaks 
out, and the fire towers are all gone. 
Under the modern systein, fire- 
boxes are attached to lamp-posts on 
prominent corners in all parts of the | 
city, with a printed notice telling 
where the key is to be found, usually 
in some near-by store or shop. 
Such a lamp-post has red glass in its 
lantern, so that it may be readily 
recognized at night. When a fire 
breaks out any one can run to one 
of these boxes and by simply turning 
a handle give an alarm. The alarm 
is transmitted electrically to the 
central station of the fire department, 
and notice is at once telegraphed to 
the engines and fire-companies be- 
longing to that section of the city. 
The modern fire department is 
provided with steam fire engines, 
usually drawn by horses but some- 
times propelled by their own steam ; 
hose-carts for carrying the hose and 
play pipes; long carts for carrying 
hooks and ladders, the former for 
tearing down dangerous walls, chim- 
neys, etc., the latter extension ladders 
worked by hand or by hydraulic, 
steam, or electric power, and used 
to reach high storeys and roofs ; 
chemical engines drawn by horses; 
hand chemical extinguishers, using 
carbonic acid gas; tall towers for 
throwing powerful streams of water 
from points opposite high windows; 
and, in cities with water approaches, 
fire steamers with engines for ex- 
tinguishing fires on the water front. 
The modern engine house is provided 
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with stables below, for its horses, and 
with sleeping-rooms on the floor 
above for its men. The clothing of 
the men is so arranged that they can 
dress in a few seconds on the sound- 
ing of an alarm, and to save time 
they slide down a pole instead of 
descending by the stairs. By an 
electric device,the horses are released 
from their stall-fastenings and at 
once take their proper places, the 
men jump into their positions, the 
great doors open by mechanism, and 
the engine with its fires lighted dashes 
into the street, the horses in a gallop 
and the gong sounding a warning 
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for everybody to clear the way. The 
hose-cart, drawn by its own horses, 
comes clattering behind and as soon 
as the fire is reached, the hose is 
coupled to the engine, which has 
taken a position near by and con- 
nected with a hydrant, and mean- 
while has got up its steam, and ina 
few minutes is pouring a stream of 
water on the fire. The men of the 
hook and ladder companies are pro- 
vided with axes with which they 
quickly cut away doors, windows, or 
other obstructions to give the firemen 
free access to the blaze. With all 
these safeguards great fires are much 
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less to be dreaded than in old times, 
for most fires are now subdued be- 
fore they have time to do much 
damage. 

The first steam fire engine was 
built in London in 1829; the first one 
built in the United States was con- 
structed in 1853. Many improve- 
ments have since been made, and the 
fire engines now in uSe are very effi- 
cient machines. They are of various 
sizes and classes, capable of throw- 
ing from 400 to goo gallons of water 
aminute. Fire engines propelled by 
steam are still more powerful, some 
being capable of discharging 1200 


to 1400 gallons a minute. In them 
the engines used for propulsion are 
disconnected from the running gear, 
on atrival at a fire, and used to 
operate the pumps. 

FIRE-ESCAPE, the common name 
applied to any means provided for 
escape from a_ burning building. 
One of the simplest kinds is a rope 
coiled within a room near a window, 
or arranged to move over a pulley 
fixed to the window sill, down which 
a person can slide. Such a rope is 
fitted sometimes with a belt to fasten 
round the body or a seat on which 
one may sit. Many city houses, 


| FIREFLY 327 _- FIREWORKS 


The Indians use these fire- 


especially apartment houses and 
hotels, are provided with iron fire- 
escapes consisting of balconies con- 
nected by ladders, usually leading 
from some rear window to the 
ground. An elaborate fire-escape, 
used generally by fire departments, 
consists of a wheel carriage support- 
ing a ladder in sections, so made that 
the upper sections fold over or slide 
into the main ladder. When used, 
the carriage is wheeled under a win- 
dow, the upper sections of the ladder 
are extended to the sill, and a fire- 
man then mounts and assists those 
in danger to descend. Such a fire- 
escape is usually provided with a net 
underneath to catch persons who 
jump or fall from a window. 
FIREFLY, the common name of 
several kinds of -BEETLES, which 
give out light when flying. They 
are sometimes called also fire beetles 
and lightning-bugs. There are two 
classes of them, one of which is 
found in Central and South America 
and the West Indies, and the other 
in Europe and the United States. 
One kind is called the lightning spring 
beetle, because when it falls on its 
back it springs into the air so as to 
get onitsfeet again. Itis more than 
an inch long, and gives forth such a 
beautiful bright light that the Cuban 
_and Mexican ladies use it as an orna- 
ment. 

The Indians catch them by hold- 
ing up burning coals on the end of a 
stick, which draws the insects to 
them. They sell them to ladies, 
who shut them up in small cages of 
fine wire, and feed them on bits of 
sugar cane. They have also to bathe 
them frequently to keep them alive. 
When they wish to use them, they 
sew them up in little bags of lace 
or gauze, which they pin on their 
skirts, or twist them up in lace neck- 
laces or girdles. Sometimes they 
put a long pin through them, under 
the chest, which does not hurt them, 
and stick.them in their hair, with 
humming birds and real diamonds, 
thus making a very beautiful head- 


dress. 
flies to light their dwellings, several 
of them together giving out light 
enough to read by. 

The fireflies which abound on 
summer evenings in the United 
States are smaller than the lightning 
spring beetles, 
and give much 
less light. The 
glow-worms of 
Europe belong 
to the same 
class with them. 
Only the male 
can fly, the fe- 
male, which gives 
out a much brighter light, being 
wingless. The light of fireflies is 
given out from the lower parts of ~ 
the abdomen, but we do not yet 
know exactly what causes it. 

Fireflies belong to the order cole- 
optera, or sheath-winged INSECTS. 

The word firefly is made up of 
FIRE and FLY, 

FIREWORKS. There are so many 
kinds of fireworks and so many 
things are used in making them that 
only a few of them can be told about 
in this short article. Among the 
most common kinds are fire-crack- 
ers, torpedoes, sky-rockets, Roman 
candles, Catharine wheels, and Ben- 
gal lights. Fire-crackers are only a 
little gunpowder rolled up in very 
tough paper, with a twisted roll of 
match paper sticking out of one end 
to light them by. They are brought 
from China, where they can be made; 
much cheaper than in any.other’ 
country, because labor is so cheap. 
The wholesale price in China of a 
pack of fire-crackers, which are sold 
here at eight cents, is only two cents. 
As there. are eighty in each pack, a 


Glowworms. 


Male. 


Female, 


Chinaman therefore makes forty 
crackers for less than acent. Most 
fire-crackers are made by _ poor 


people in their spare time, just as 
toys are made by peasants in Ger- 
many. Merchants 1n Hong Kong 
buy them, pack them in boxes hold- 
ing forty packs each, and ship them 
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to foreign countries. Those which 
are brought to the United States 
come mostly in sailing vessels around 
Cape Horn. They are so cheap that 
the merchants could not afford to 
pay much for bringing them, so they 
are used as ballast in ships which 
carry silks and teas. The Chinese 
letters printed on the wrappers of 
fire-cracker packs are only the ad- 
vertisements of the dealers, telling 
where they can be bought in China. 
Fire-crackers are used almost all 
over the world. In the Northern 
United States they are fired mostly 
on the Fourth of July, but in the 
Southern States Christmas is the 
great time for them. In China they 
are fired chiefly on New Year’s Day, 
but in Canton and some other cities 
they are fired at almost all hours of 
the day and night, because the people 
think the noise will frighten away 
evil spirits. In |-ngland they are 
used mostly on the fifth of Novem- 
ber, or Guy Fawkes’ Day, and in 
South America on all church and 
other festivals. 

Torpedoes or throwing crackers 
are made by wrapping up a little ful- 
minating powder, or powder which 
goes off with a noise when struck or 
rubbed hard, in pieces of thin paper, 
with some very small gravel stones 
or a little sand. When the torpedo 
is threwn against any hard object 
the gravel rubs the powder and it 
goes off. Torpedoes used here are 
all made in this country, mostly by 
German families around New York 
city. 

Fireworks meant to make a 
show rather that a noise, such as 
rockets and Roman candles, are 
made up mostly of gunpowder, 
and of the things from which gun- 
powder is made, saltpetre, sulphur, 
and charcoal. When iron or steel 
filings are mixed in, fireworks burn 
much more brightly and throw out 
beautiful sparks, often seen when 
rockets burst in the air. Copper 
filings make green fire, and zinc 
filings bright blue fire. Yellow fire 
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is made by resin, amber, and come 
mon salt, red by lampblack and the 
salt of strontium, and pink by much 
saltpetre. 

The cases for fireworks are made 
by rolling pasted common’ brown 
paper tightly round a wooden roller, 
and cutting it up when dry 
into tubes of the right 
lengths for the kind wanted. 
One end is closed up, and 
the powder and other things 
are poured in and rammed 
down with a wooden ramrod. 
In filling rockets, a hollow 
space is left, as shown in 


would not rise. The match 
by which it is to be fired is 
then put in, and the other 
end is also closed with paper. 
When the tubes are all 
filled, girls finish them by 
pasting around them gilt, 
silvered, and fancy-colored 
papers. 

A pointed cap of paste 
board is usually put on the 
top of rockets, so that they will cut 
through the air easier, and a long 
stick is fastened to the side to act 
as a balance when they goup. If 
a rocket were sent up without any 
stick, it would fly all round likea 
serpent or squib. When _ rockets 
reach the end of their flight, they 
often send out clusters of stars of 
different colors, swarms of fiery ser- 
pents, or showers of gold, silver, 
or colored rain. All of these come 
out of the top part of the rocket, 
where, joined on to the tube, is a 
shorter and broader part filled with 
various kinds of powder made into 
a paste with alcohol, and cut into 
stars or made into round drops for 
rain. The different colors are made 
of various mixtures, some of which 
are told about above. Serpents are 
made by packing many little squibs 
into the top of the tube so that they 
will all take fire at once. 

Roman candles are made by pack- 
ing a little of the same mixture which 
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is put into rockets, into the bottom 
of the case, then a little gunpowder 
on top of that, then a ball or a star 
on top of the gunpowder, and so on, 
putting in one kind after the otherin 
the same order until. the tube is 
filled. The balls or stars, which are 
often of several beautiful colors, are 
made up of various things, such 
as sulphur, saltpetre, quartz, antimo- 
ny, gunpowder, etc., mixed together 
with alcohol or gum-water into a 
paste, then made into the shape 
wanted, and dried. When the tube 
is filled the end is closed by pasting 
a piece of match paper round it and 
twisting into a roll. When this is 
fired the Roman candle throws out 
a shower of sparks fora little while. 
and as it burns down the gunpowder 
fires the balls into the air one after 
the other. 

Catharine wheels are so called 
from St. Catharine of Alexandria, 
who was put to death (307 A. D.) 
after being tortured on a wheel. 
They are made of a great many 
sizes, the smallest being usually 
called pin-wheels, because they can 
be fastened up with a pin. They 
are made by filling a long tube of 
paper with powder much like that 
used in rockets, and then winding it 
in a coil round a thin wheel of wood. 
The end of the tube on the outside 
of the wheel is covered with a piece 
of match paper, which is twisted 
into a roll or fuse to light it by. 
When a Catharine wheel is fastened 
up on a post or board so that it will 
turn round easily, and the fuse is 
lighted, the powder in it acts just 
like the powder in the rocket, only it 
pushes the tube round and round in- 
stead of straight upward, and thus 
the wheel is made to turn with great 
rapidity. Some wheels are made in 
different parts, and each part of a 
different color, so that it changes as 
it turns. 

Bengal lights are short tubes filled 
with a mixture of SALTPETRE, SUL- 
PHUR, and ANTIMONY. They burn 
with a great glare of bluish-white 


light, and are much used as signals, 
especially by ships at sea. 

Besides the small fireworks used 
mostly by children, there are many 
large kinds which the manufacturers 
call exhibition pieces, because they 
are intended to exhibit on the Fourth 
of July and other great days. These 
pieces, some of which are very 
costly, show when fired such designs 
as flags, shields, eagles, etc. They 
are bought chiefly by cities and are 
set off in parks or large squares 
where the most people can see them. 

Great numbers of fireworks of all 
kinds are made in factories in New 
Jersey, on Long Island, and in other 
places around New York. _ Fire- 
works were first made by the Chinese, 
who invented GUNPOWDER, early in 
the seventh century A. D.; anda great 
many are still made by them, but 
thosemade here are muchhandsomer 
than any brought from China. 

The word firework is made up of 
FIRE and work, Anglo-Saxon weore. 

FISHES. This class of ANIMALS, 
like other vertebrates, have an inside 
skeleton, with a spinal marrow run- 
ning through a backbone, but unlike 
others they are fitted to live all the 
time in the water. This they are 
able to do because they can breathe 
the air which is mixed with water. 
They have no lungs, like animals 
that breathe common air, but have 
on each side of the head openings 
called gills. These gills have a hard 
outside cover or lid, while the inside 
is made up of a series of fringes 
formed of many little veins filled with 
blood. ~ Fishes take water into the 
mouth and pass it out again through 
the gills, and the air in the water is 
taken up by the blood vessels in the 
fringes and thus passes into the 
other veins and all through the body. 
The heart of fishes is single and not 
double like that of MAMMALS and 
BIRDS. Their blood is cold, like 
that of REPTILES, and therefore they 
do not feel changes in the heat or 
cold of the water. This fits them to 
live in the cold waters of the north 
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as well as in warmer seas, and many 
kinds, such as the cod and the her- 
ring, are found far up in the Arctic 
regions. 

Fishes are nearly of the same 
weight as the water in which they 
live, so that they can movein it with 
great ease, Most of them have also 
an air bladder inside the body, which 
enables them to go up or down in 
the water at will, When a fish 
wishes to go down deep it can press 
the air out of this bladder by means 
of certain MUSCLES, and so increase 
the weight of its body; and when it 
wishes to rise again it takes off the 
pressure, the bladder fills with air 
again, and its body becomes light 
enough torise. The form, smooth 
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surface, and fins and tails of fishes 
are especially fitted for rapid move- 
ment in the water. Their bodies are 
mostly regular in shape and smooth, 
with no angles to catch the water in 
swimming. instead of having feath- 
ers or fur, which would only hinder 
them, and which they do not need 
to keep them warm because they are 
cold-blooded, they have a smooth 
covering of scales, which overlap 
each other like shingles, and are cov- 
ered with a kind of slime, which 
helps them to slip through the water. 
Fishes are noted for their beautiful 
colors, which range from gold, silver, 
and copper tints to the loveliest blue, 
green, red, and black. The mack 
erel shows all the colors of the rain- 


Fish, showing the different Fins. 


@ a, Dorsal fins; 5, Pectoral fin of one side ; c, Ventral fins; d, Anal fin; e, Caudal or tail fing 
J, Cover of giil. 


bow, and the red mullet has been 
celebrated from ancient times for its 
beauty. Among the Romans the 
rich used to have a live mullet put on 
a platter at dinner so that the guests 
might watch the changing of its 
colors, through all the shades of 
purple, violet, and blue, to red and 
white, as it slowly died. Jn Japan is 
caught a fish called the angel fish, 
which is of a most beautiful sky blue 
color, marked sometimes with rain- 
bow tints. 

Fishes swim chiefly with the tail, 
which acts like an oar in sculling. 
Like the fins, it is made of a skin 
stretched over a bony framework. 
Most fishes have four kinds of 
fins, which may be seen in the pic- 
ture; one or more on the back, @ a. 


called dorsal fins (Latin dorsualis 
from dorsum, the back); a pair of 
side fins, 8, called pectoral (Latin 
pectoralts, from pectus, the breast), 
because they are on the sides of the 
breast, near the gills ; a pair beneath, 
¢, called ventral fins (Latin ventralzs, 
from venter, the belly), because they 
are usually in the middle of the belly; 
and one or more anal fins, d (from 
Latin anus, the opening of the food 
canal), between the belly and the 
tail. The pectoral fins answer to 
the fore legs, and the ventral fins to 
the hind legs of land animals. Their 
use is to keep the fish in an upright 
position in the water, and they also 
aid it in directing its course. The 
other fins, the dorsal and anal, help 
the tail or caudal fin, e (Latin cauda, 
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a tail), in pushing the fish forward. 
In the flying fish the pectoral fins 
| are so large, as is shown in the pic- 

ture, that they are almost equal to 
Reings. With their aid the fish can 
| spring out of the water and fly 
| through the air several hundred feet 
‘before it drops back again. Most 
| fishes can swim very fast. The sal- 
mon can go 20 to 25 miles in an hour, 
| or as fast as the fastest steamboat. 
| Fishes generally have all the 
/senses, but those of taste and of 
/touch are very dull. They can hear, 
jalthough they have no outside ear. 
Their eyes are usually very large and 
/immovable, and their sight is sharp, 


but a few, living in the mud or in 


the waters of caverns, have no eyes 
at all. Fishes mouths differ much 
from each other; some have no 
teeth, some have sharp teeth’ for 
cutting, and some blunt teeth for 
crushing. They live mostly on ani- 
mal food, such as worms, snails, 
crabs, lobsters, etc., and many of the 
large fish on little fish. Some swal- 
low their food alive, and some tear 
it up before swallowing. : 

Most fishes are oviparous (Latin 
oviparus, from ovum, egg, and 
parere, to bring forth), that is, their 
young are hatched from EGGS laid by 
the parent. The eggs, which are 
called spawn, are laid in different 
places according to the nature of the 
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fish. Some fishes lay them on the 
leaves of water plants or sea-weed, 
some on beds of sand or gravel in 
shallow water along the coast, and 
some that live in the ocean lay 
them near the head waters of rivers, 
up which they go every year for this 
purpose. Very few fishes take any 
care of their .young, but leave their 
eggs to *be hatched out by the sun. 
The most valuable fishes lay a great 
many eggs, while others lay but few; 
thus, the herring lays many thou- 
sands and the cod several millions 
every year, but the shark only two. 
The sea would be filled full of fish 
if all the eggs that are laid were 
hatched and raised, but many of the 
eggs are destroyed and great num- 


bers of youug fish are devoured by 
birds, reptiles, and other fish. 

Fishes are vastly more numerous 
than all the other vertebrates put 
together. Some are fitted to live in 
salt water only, some in fresh water 
only, while others live in both. Some 
live in one place, and some wander 
from place to place in great bodies 
called schools. Those which inhabit 
shallow waters are of the bright- 
est colors, due mostly to the light, 
while those which live in deep water 
where much light does not reach, 
are generally dull in color. — 

Most of the common fishes are 
told about under their own names, 
but there are a great many very sin- 
gular fishes in the sea which we have 
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not room to describe. For instance, 
in Central America is a fish called 
the dora or hassar, which leaves its 
pond when the water dries up and 
marches overland in large droves in 
search of more water, moving along 
by little leaps; and in Malabar is a 
small fish called the sennal, which 
climbs up the trunks of palm trees 
growing near the water’s edge. The 
archer-fish of Japan lives on insects 
which it shoots with a drop of water 
blown from its long snout. Another 
fish, called the angler, has several 
. spines like little fish-poles rising from 
its head, and on the end of each 
hangs a lump which looks like flesh. 
The angler lies hidden with its baits 
hung out, and when small fish come 
to nibble, it catches them. The re- 
mora or sucking-fish has a flat sucker 
on its head, by which it can fasten 
itself to anything; and it is said to 
often hang on to a larger fish so as 
to be carried around by it wherever 
it goes. The ancients believed that 
this fish could stop a ship, and Pliny 
says that at the battle of Actium the 
ship of Antony was held so tightly 
by a remora that it could not move, 
and this was why Augustus won the 
battle. These fishes are used in 
catching TURTLES. Though most 
fishes are mute, there are some which 
make noises like a groan or cry. 
Tunnies cry like children when they 
are taken from the water, and in the 
waters of South America is a little 
white fish, with blue spots on its 
back, which sings all night long, the 
tones sounding like a far-off organ. 
The Chinese have raised fish by 
hand from the most ancient times, 
and the Romans bred fish to supply 
their tables. In France, England, 
and other European countries, and 
in several parts of the United States, 
fish-breeding is carried on with much 
success. Among the kinds of fish 
raised in this country are salmon, in- 
cluding trout and shad. The spawn 
or eggs of the fish, which are pressed 
out with the fingers, are put into 
hatching troughs, or long narrow 
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boxes divided into parts by slats on 
the bottom. Cold spring water, fil- 
tered through flannel, comes in at 


the head of the trough, passes over | 
the eggs, and flows out of the lower | 
In about two months the eggs | 


end. 
burs. open and the water in the 
troughs becomes filled with millions 
of little wrigglings things, which look 
like fish with eggs hung to them. 
These are little sacs from which they 
get their food at first, but in a short 
time they become strong enough to 


take care of themselves, and they are | 
then turned loose into the stream, | 


from which they find their way at 
last into the sea. In this way many 
of our streams and rivers from which 
the fish had mostly disappeared, have 
been filled again with salmon, trout, 
and shad. 

Fishes form the fifth class of ver- 
tebrate ANIMALS. 


! 


The word fish is from the Anglo= | 


Saxon fise, Latin fzsczs, fish. 

FISH HAWK. The American fish- 
hawk, or osprey, as it is sometimes 
called, is found almost all over the 
United States, living in the northern 
parts in the summer and in the 
southern parts in the winter. It 
looks much like the eagle, and is 
quite a large bird, some of them 
measuring five to six feet, or nearly 
the length of a man, across the wings. 
It lives near lakes, and bays, but is 
sometimes seen several hundred 
miles at sea. It never follows game 
in the air, as it lives on fish. When, 
in flying along above the water, it 
sees a fish, it closes its wings, and 
swoops down headlong on it, often 
going entirely under water. A fish- 
hawk can carry off a fish weighing 
five pounds, but it has been known to 
strike a fish too heavy for it to lift, 
and to be drawn under and drowned; 
and the next tide sweeps it upon the 
beach with its claws buried deep in 
its prey. 

The fish-hawk has many battles 
with the bald EAGLE, a hungry, thiev- 
ish bird, which seldom works when 
it can steal. The eagle watches 


FISH-HOOK 


» until the fish-hawk has caught a fish 
and then pounces upon it. Thetwo 
rise into the air, fighting with beaks 
and claws, but though the _ fish- 
hawk is brave, the eagle is the 
stronger and generally gets away 
‘the fish and carries it off toeat. The 
fish-hawk never tries to get back 
its fish, but goes to work to catch 
another one. 

Fish-hawks build large pouch- 
shaped nests not far from the water, 
in the forks of the pine, oak, and 
other strong trees. They are made 
of sticks, corn stalks, mullein stalks, 
and such things, piled up in a solid 
mass and lined with soft seaweed. 
They are not very deep, but are 
nearly flat on top and are built 
strong enough to last, for the fish- 
hawk comes back to the same nest 
year after year. It lays three or 
four eggs, a little larger than hens’ 
eggs, yellowish-white spotted with 
reddish-brown. The eggs are 
hatched about the end of June. The 
female seldom leaves the nest, but 
the male goes fishing and supplies 
the family with food. The young 
ones are very awkward and are 
slow in learning to fly. It is said 
that their parents sometimes have 
to peck them and beat 
them out with their wings 
before they will leave the 
nest. 

Fishermen say that the 
fish-hawks come back in 
the spring with the fish, 
and they therefore wel- 
come them and begin to 
repair their nets and get 

. their hooks and lines ready 
when they appear. They 
also like to have them 
build their nests near where 
they live, for they think they bring 
good luck. 

The fish-hawk belongs to the order 
raptores, or BIRDS of prey, and to 
the falcon family, which includes 
also other HAWKS, the FALCONS, 
and the EAGLES. 

FISH-HOOK. The best fish-hooks 
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are those called Limerick hooks, be 
cause first made in Limerick, Ire- 
land. They are hammered square 
out of the best of iron, usually from 
the nails of old horse shoes, and 
afterward filed round, the barb 
being filed out of a solid piece, as 
shown in the picture; @ being the 


Barb of Limerick Hook. 


barb hammered out rough, and 6 
the barb finished. When finished 
they are hardened by being heated 
in a charcoal fire and then cooled 
suddenly by being put into cold 
water. Limerick hooks are not flat- 
tened at the end, as common fish- 
hooks are, but have some little 


dents filed in the shank to give a 
hold to the thread by which it is 
fastened on to the line. 

Common fish-hooks are not ham- 
mered out, but are made from round 
iron wire. 


The wire is first cut into 
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the right lengths for hooks, as shown 
in a, in the second picture. 

The pieces are then softened by 
heating them in a furnace, and the 
workman sets them up, three at a 
time, in a little stand on his work- 
bench, and with a sharp knife cuts 
up a slice of the metal near the end 
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of each, as shown ind, This makes 
the barb or beard of the hook. The 
point is next filed sharp, as inc, and 
the hook is then bent round the 
outside of a piece of brass fastened 
ona small dlock of wood, shown 
ine. This gives it the shape @, and 
the end is then flattened down by 
hammering it on an anvil. The 
hooks are lastly hardened, and after 
being smoothed by turning them 
around quickly in a barrei with 
EMERY powder and soap, are blued 
by heating them in hot sand. 

Fish-hooks are still made in this 
way by hand in England, but in the 
United States they are now made 
mostly by machines, which do their 
work very fast. 

The word fish-hook is made up of 
FISH, and hook, Anglo-Saxon dc, a 
hook. 

FLAG, apiece of light cloth, gener- 
ally of several colors, used by a 
nation as a banner or ensign. In 
common language, the words 
banner, ensign, standard, colors, and 
flag mean nearly the same thing. 
Some nations, however, have two or 
more flags, each of which has a 
special use. For example, Great 
Britain has a flag called the royal 
standard, which is hoisted only when 
the sovereign is present, or on great 
occasions like royal birthdays; a 
naval ensign, used on ships of war ; 
and a flag, used by the army and on 
merchant ships. In old times flags 
were of all sorts of shapes, square, 
triangular, and long and pointed, 
some with only two points and some 
with many; but now almost all flags 
are oblong, or a little longer. than 
they are wide. There are some ex- 
ceptions, as will be seen in the pict- 
ure at the beginning of this book, 
the naval flags of Denmark and of 
Sweden being pointed, and the flag 
of China being shaped like a tri- 
angle. In old times, too, flags were 
often of only one color, but now all 
national flags are either made up of 
several colors or have something on 
them, such as a cross, a shield, an 
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eagle, or stars, to mark them so that 
they can be told from other flags. 
Flags of only one color are now used 
by almost all nations to mean some- 
thing: for example, a white flag 
means peace, and is used for a flag of 
truce; a red flag means defiance 
and is used by revolutionists, but 
is sometimes used to mean danger, 
and is hoisted on men-of-war when 
powder is being taken on board ; 
a black flag means death, and is 
used by pirates, and sometimes by 
soldiers, to show that no quarter 
will be given; and a yellow flag 
means sickness, and is _ hoisted 
over hospitals and quarantine sta- 
tions. 

The flag of the United States of 
America is’ made up of thirteen 
stripes, seven red and six white, so 
that a red stripe comes at both the 
top and bottom, and a blue union, 
sprinkled with as many stars as 
there are States in the Union, in the 
upper corner next to the staff. The 
Jaw does not tell how the stars, of 
which there are now forty-five, shall 


be placed, so that in masing a flag 
they may be arranged just as one 
pleases; but in the flag used by the 
army they are generally made into 
one large star, while in those used 
by the navy they are placed in 
straight lines. The blue union, 
when used separately as a flag, is 
called the union jack. In raising and 
lowering the flag, morning and 
evening, at army posts or stations and 
on men of war, it is customary for 
the band to play ‘The Star-Span- 
gled Banner” while officers and men 
stand at attention. June 14, the an- 
niversary of the adoption of the na- 
tional flag by Congress (1777), is 
celebrated as Flag-Day in the public 
schools and by the display of the 
flag on public buildings and on 
many private houses in most parts 
of the Union. 

The official flag of the Presiden 
of the United States is blue blazoned 
with the arms of the United States 
beneath thirteen stars aria eed i 


FLAG 
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curve. The Secretary of the Navy 


| displays a blue flag with four white 


stars arranged in a square around a 
fouled anchor in the centre. The 
Admiral of the Navy bears a blue 
flag with four white stars arranged 


| as a lozenge or diamond; a Vice- 
| Admiral, a blue flag with three 


white stars arranged as a triangle; 
and a Rear-Admiral, a blue flag 
with two white stars one above an- 
other. When there are one or more 
vice-admirals or rear-admirals, the 
senior officer displays a blue flag, 
the next in rank a red one, and the 
third a white, the stars in the last 
case being blue. 

The revenue flag of the United 
States, used on custom houses and 
on revenue vessels, is made up of 
sixteen stripes, eight red and eight 
white, running up and down, and a 
white union in the corner with the 
national arms in blue on it. The 
yacht flag used by all yacht clubs in 
the United States is just like the 
national flag, only the union has in 
it, instead of a star for each State, a 
foul anchor in a circle of thirteen 
stars. 

The national flags of other princi- 
pal nations are shown in the frontis- 
piece, but some will need to be ex- 
plained. The large red cross in the 
naval flag of Great Britain is called the 
cross of St. George. Thesame cross, 
but smaller, is seen in the union in the 
corner of the flag, where it is shown 
with a white edge, because the cross 
of St. George is properly a red cross 
on a white ground. The othercross 
on the union, running diagonally, or 
from corner to corner, is made up 
of two crosses, the cross of St. An- 
drew (for Scotland), which is white 
on a blue ground, and the cross of 
St. Patrick (for Ireland), which is 
red on a white ground; so that the 
two being put together, the cross 
looks like a double red cross with 
white edges. The royal standard of 
Great Britain is made up of four 
parts, red, yellow, blue, and red, 


with the arms of England, Ireland, | the khedive of 


and Scotland on them. France, 
being now a republic, has ra royal 
standard. The German naval flag 
is the same as the imperial stand- 
ard. The black eagle in the mid- 
dle is the eagle of the German em- 
pire and the small black cross on 
a black, white, and red ground in 
the corner is the cross of Prussia. 
The imperial standard of Russia 
is yellow, with the double-headed’ 
eagle on it. This eagle was first 
used by the Emperor Constantine 
the Great, the two heads meaning 
the Eastern and Western Roman 
Empires. The Austrian imperial 
standard is also yellow, with the 
double-headed eagle on it, but it 
has a border of different colors 
around it. The royal standard of 
Italy is the same as the national flag, 
seen in the frontispiece. The arms 
are those of Savoy. The royal 
standard of Spain is like the naval 
flag. That of Portugal is red, with 
ihe royal arms on it. The royal 
standards of the Netherlands and 
of Belgium are the same as the 
merchant flags, shown in the pict- 
ure, but each has the royal arms on 
the middle bar or stripe. The mer- 
chant flag of Denmark is like the 
naval flag, but oblong instead of 
pointed. The merchant flag of 
Sweden is also like the naval flag, 
but without the points, and the mer- 
chant flag of Greece is the same as 
the naval flag, only the crown is 
left out. Most of the other countries 
have only one flag. : 
The flag of Montenegro is precisely 
like the merchant flag of Russia, but 
reversed, with the red stripe upper- 
most, and with a crown in the middle 
blue stripe. The flag of Servia is 
similar, . with the arms of Servia on 
the blue stripe. The flag of Rouma- 
nia is like the tricolor of France, with 
the middle stripe yellow instead of 
white. Of countries in Africa, Mo- 
rocco and Zanzibar have a plain red 
flag, and Egypt and Tripoli use the 
flag of Turkey. The standard of 
Egypt is like the 
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ensign of Turkey, but bears three 
crescents and stars instead of one. 
The flag of Liberia is much like that 
of the United States, but has only six 
red and five white stripes, and but 
one star in the union. 

Flag Colors in Printing. In 
printing flags without colors, the 
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colors are usually designated, as in 
heraldry, by lines and dots, as shown 
in the following diagram: 

The invention of this system of 
designating colors is attributed to 
both the Italian and the French 
heralds. The earliest examples ot 
its use in England is found on some 


Red. Blue. Yellow. 


of the seals attached to the death 
warrant of Charles I. 

Weather Flags. The United States 
Weather Bureau, in the Department 
of Agriculture, uses certain flags to 
indicate in advance the probable 
weather conditions. :Forecasts of 
the weather are prepared daily at the 


Clear or fair Rain or snow. 


weather. 


When these flags are displayed in 
connection with each other, they 
have various meanings: Thus, when 
No. 4 is displayed above No. 1, No. 2, 
or No. 3, it indicates that the tem- 
perature will be warmer; when 
below, colder; and when omitted, 
that the temperature is expected to 
remain stationary. 

Various flags are used also by the 
Weather Bureau as warnings of ex- 
pected storms or hurricanes, and are 
displayed in ports for the benefit of 
vessels. Thus, ared flag with a black 
square in the centre indicates that a 
violent storm is expected, and two 
such flags, one above another, indi- 


Local rain or 
snow. 


White. 


Green. Black. 


Central Office in Washington, and 
are telegraphed to Weather Bureau 
Stations, railway officials, post- 
masters, etc., to be displayed for the 
benefit of the public. For this pur- 
pose five flags are used, of the forms 
and colors indicated in the illustra- 
tion. 


Temperature. Cold wave. 


cate that a tropical hurricane or one 
of the dangerous storms that some- 
times move across the North Ailantic 
and the Great Lakes may be expected. 
The direction of the wind is shown 
by red or white pennants displayed: 
above or below the storm flag, above 
when from the northern and below 
when from the southern quadrants, 
as in the illustration. 

Yacht Flags. Besides the general 
flag or ensign borne by all yachts in 
the United States, every yacht club 
has a club flag which is carried on 
each yacht belonging to the club. 
This is generally of pennant-shape, 
that is, pointed or triangular, The 


FLAG 


club flag of the New York Yacht 
Club is a blue pennant bearing a red 
cross with a white star at the inter- 
section of the arms, as shown in the 
That of the Eastern 


illustration. 
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Yacht Club is a blue pennant, bearing 
a red diagonal with a white star. 


In addition to the club flag or 


signal, each yacht may carry a 
private signal, by which, if one has 


Northeasterly 


Storm flag. 
winds. 


the club register for reference, the 
name of the yacht and of its owner 
may be ascertained. The general 
shape of a private signal is a burgee, 


Eastern Yacht Club. 


that is a pennant with a swallowtail 
fly, which may be of any color or 
design to suit the taste of the owner. 
A two-masted yacht carries the club 
flag at the fore-topmast head, and the 
owner's private signal at the main- 
topmast head. A single-masted 


Southeasterly Northwesterly Southwesterly 
winds. 


winds. winds. 


yacht usually flies its private signal 
at sea and when entering port, but 
keeps the club flag at its masthead 
when lying in port. 


Burgee. 


The flag officers of a yacht club 
usually carry their official flags instead 
of their private signals. These are of 
burgee shape and bear in their fields ~ 
the same design as that in the union 
of the national yacht ensign, a fouled . 
anchor in acircle of thirteen stars. 
The field of acommodore’s burgee is 
blue, that of a vice-commodore red, 
and that of a rear-commodore white. 
Small boats or launches passing from 
yacht to yacht when a fleet is m port 
usually carry a flag at the bow indi- 
cating the rank of the person in the 
boat: thus, the several flag-officers 
will display each his appropriate 
burgee. If only a private signal is 
carried, the personage may be known 
to be the captain of the yacht to which 


FLAGEOLET 


the signal belongs; and if the club 
pennant only is shown, the person is 
simply a member of the club. When 
a boat flies no flag at the bow, it 
carries only the crew or guests, 

Several other flags or signals are 
used for special purposes and are 
recognized by allyachtsmen. Thus, 
a square white flag flying from the 
starboard spreader of the topmast 
indicates that the owner of the yacht 
is at a meal, and a red pennant from 
the port spreader that the crew is 
similarly engaged. The ‘‘spreader”’ 
is the crosspiece on the mast which 
spreads apart the topmast stays, or 
ropes which stay the topmast. In 
schooner yachts the white flag is 
flown at the mainmast and the red 
one at the foremast. When the 
white flag is hauled down and a 
square blue flag is hoisted in its place, 
it indicates that the owner is not on 
board. 

At night, when flags would not be 
seen, colored lights are used for 
similar purposes. Each yacht club 
has its own night signal, to show to 
other vessels where it lies and to in- 
dicate the club to which it belongs. 
This signal is displayed also over the 
club’s landing station in place of the 
club flag flown by day. The night 
signal of the New York Yacht Club 
is a red light between two green 
lights. 

Lights are used also at night, like 
flags by day, to indicate the presence 
or absence on board of officers or 
owners. A single blue light at the 
stern of a yacht indicates that the 
commodore is absent, while two blue 
lights, one above another, show that 
the yacht is the flag-ship and that the 
commodore is on. board. ‘The vice- 
commodore uses red lights, and a 
rear-commodore white lights in a 
similar way. The owner of a yacht 
indicates his presence on board by a 
white light, and his absence by a blue 
light, hung under the main boom, 

FLAGEOLET, a small wind in- 
strument with clear, shrill notes, 
formerly used in orchestras. 
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sort of whisile, with a mouthpiece 
inserted in a bulb, and with six holes 
on the sides for regulating the notes. 
It has a compass of two octaves. 
Flageolets are generally made of 
boxwood or some other hard wood, 
but sometimes of ivory. 

FLAMINGO, a bird which gets its 
name from its red or flaming color, 
It has a large head, with a bill bent 
in the middle, a very long neck, a 
rather small body, and long legs 
with feet webbed like those of a duck. 
Flamingoes live in the warm parts of 
the globe, especially along the sea- 
shore and in marshes, where they 
feed on MOLLUSKS, CRUSTACEANS, 
and smallfish. One acts as sentinel 
while the rest feed, and on the com- 
ing of danger gives a trumpetlike 
call and starts off, the rest follow- 
ing, sometimes in Indian file and 
sometimes in triangular lines as wild 
geese fly. 

The American Flamingo, found in 
the West Indies and in Flcrida and 
Alabama, is about four feet long from 
bill to end of tail, and five and a 
quarter feet to end of claws. It 
builds a nest on a hillock of mud 
about two feet high, lays two or three 
white eggs as large as goose eggs, 
and covers them standing. The 
young, which take to the water as 
soon as hatched, are rose-color the 
first year, and become scarlet the 
second year. The flamingo may 
easily be tamed. The flesh, which 
is excellent, was highly esteemed by 
the Romans. 

The flamingo belongs to the order 
odontogloss@, wading birds with a 
duck’s bill, 

FLAX, fibres or threads from the. 
stem of the flax plant, from which 
LINEN thread and cloth are made. 
Flax grows wild in all the countries 
around the Mediterranean. It was 
cultivated four or five thousand years 
ago in Mesopotamia, Assyria, and 
Egypt. There are now many kinds 
of the flax plant in different parts of 
the world. The common kind has 


It is a| a straight slender stem, two or three 
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feet high, branching near the top, and | twenty-six to thirty-six inches in 
bearing beautiful blue flowers. These|length. The part next to the root 
are followed by seed vessels,contain-|is coarse and strong, the middle 
ing slippery brown seed, the LINSEED | part finer and not quite so strong, 
of commerce. The stalks are hol-}and the top part still finer and 
low pipes made up of a woody part weaker. The fibres are therefore 
called the boon, and a fibrous rind ] divided into three lengths, from 
from which the threads used in|which threads of different fineness 
spinning are made. are made. This is done by a ma- 
When the flax is ripe the plants|chine which puils them apart, in- 
are pulled up by the roots. It is | stead of cutting them, as this makes: 
then rippled, to separate the seeds them better for spinning. The next 
from the stalks, This is done]|thing is hackling or heckling. The 
either by hand, by drawing the hackle is an iron comb, with sharp 
stalks, a handful at a time, through | teeth, through which the workman 
a kind of large iron comb, called a} draws the flax by handfuls. This 
ripple, which pulls all the seeds off, | combs the threads straight and takes 
or by machines made for the pur |out all the coarse and broken ones, 
pose. The stalks are then retted ot\ which are called Tow. Hackling is 
rotted by soaking them in water, )now done by machinery in most of 
which dissolves a kind of vegetable] the large mills. 
glue or sap and thus loosens the| The hackled flax, which is called 
fibres from the boon. The next|line, is now sorted or separated 
thing is breaking, by which the fibre | by hand, the different thicknesses 
is separated from the boon. The | being put into separate places ina 
flax. brake has a wooden handle, |} sorting box. The sorted fibres are 
which works up and down on ajnext spread in rows upon a long 
board. The under side of the han-| cloth, called a feeding cloth, one 
dle and the ape side of the board | row partly overlapping the next one, 
are grooved, those of the handle | and passed between heavy iron roll- 
fitting into those of the board, so|ers, which make them longer an< 
that when the stalks of flax are| press them flat. After this, which is 
squeezed between them the woody | called spreading, the flax fibres are 
part is crushed, but the fibres of|taken in tin cans to the drawing 
the bark are not broken. The brake frame, in which the fibres are joined 
is worked by means of a treadle, together at the ends, and made into 
pressed by the foot of the workman.|one length. Lastly, they go to the 
The hand brake is much used in roving frame, where they are twisted 
Russia, Holland, and Belgium, but slightly, and wound upon BOBBINS 
in most other countries the break- ready for spinning into thread. In 
ing is done by steam machinery.|the United States some flax is 
The boon, or woody part, is now raised for making twine and linen 
separated from the fibre either by}thread, but most of it is grown for 
beating the stalks with a broad flat|its seed alone, of which about thir- 
wooden blade called a scutching|teen million bushels are produced 
blade, or by a machine called a|yearly. The flax fibre is made into 
scutching machine. water-pails, wash-basins, slop-Jars, 
The rippling, retting, breaking, | etc., which are very strong and dur- 


and scutching of flax are usually able. ; 
done near eicic the flax is raised.| The word flax is from the Anglo- 


The fibres are then tied up into bun- Saxon fleax, flax. 

dles and taken to the mills, where| FLEA» The shape of the ceo 
they are prepared for spinning into flea is shown In the picture, whic 
thread. Flax fibres vary from is magnified many times larger than 
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life. Its color is a reddish-brown. 
Its back is covered with horny 
scales, which lap over each other 
like shingles, and which form a 
shield so strong that much pressure 
is needed to crush it. 

The head is small for the body, 
and has two small feelers, which the 
flea always shakes when it is mov- 
ing, but which it keeps quiet, as in 


Flea. 


the picture, when it is at rest. The 
beak with which it pierces the skin 
is a kind of sheath, having inside it 
a tube, and carrying two long sharp 
lancets, with edges like saw teeth. 
With these the flea cuts the skin, 
and it then sucks the blood through 
the tube. 

Like other insects the flea has six 
legs. The two hindmost ones are 
very long and strong, so that it is 
able to make great leaps, some- 
times two hundred times the length 
of its own body. If a lion could 
jump as well, it would go two-thirds 


~ of a mile at each leap. The flea will 


also jump as high as two hundred 
times its own length, and _ its 
strength ig very great. Some won- 
derful exhibitions have been made 
with “educated fleas” which were 
taught to draw a little cannon and a 
carriage, and todo many tricks. The 
cannon was made of gold and had 
all the parts of a real cannon. It 
was placed on a plate of glass, and 
two flea horses were harnessed to 
it by a gold chain, which was fast- 
ened to the thighs of their hinder 
legs. Two other fleas drew a little 
gold carriage with four wheels, and 
a third one sat on the coach-box and 
held a splinter of wood for a whip. 
The cannon and the carriage were 
each much heavier than the fleas, 


| ; 
yet they were drawn with ease, 


Thirty other fleas were taught to go 
through a military exercise, standing 
on their hind legs, and holding up 
little splinters of wood for guns. All 
these fleas knew their master, and 
did what he ordered them to do. 
Sometimes they got lazy and would 
not act, but they were at once waked 
up when their master waved a burn- 
ing coal near them so that they felt 
the heat. They were fed by being 
put on a man’s arm, where they 
filled themselves with blood. 

The flea lays ten or twelve white 
oval eggs, dropping them between 
the boards of floors, in the cracks of 
old furniture, or among dirty clothes. 
She puts with them some little black 
grains of dried blood for the young 
to feed upon when born. In four or 
five days tiny white larve or worms 
come out of the eggs, but they after- 
wardturn red, and in about a fortnight 
each one spins a silky cocoon around 
itself, and in this it turns into a pupa 
(see INSECT). In another fortnight 
each pupa turns into a flea. 

There are several kinds of fleas, 
some of which live on the blood of 
man, while others are found mostly 
on animals such as the dog, cat, fox, 
and--squirrel, each of which has its 
own kind of flea, but they are all 
much alike in looks. Dogs troubled 
with fleas should be washed in strong 
soap-suds, weak tobacco water, 
petroleum water, or carbolic acid 
and water, every few days until they 
are driven off. If thisdoes not do, 
rub in “ Persian insect powder” all 
over the skin. The dog should be 
washed soon after using this. 

The flea belongs to the order 
stphonaptera and family pulicide., 

The word fiea is from the Anglo- 
Saxon /led, flea. 

FLINT, a kind of quartz rock. It. 
is usually of a dark bluish color, but 
is sometimes light brown, yellow, or 
nearly white. It is found generally 
wherever there is chalk. Flint may 
be easily split into pieces with a very 
sharp edge, for which reason it was 


| 
| 


( 


FLOUNDER 


much prized by the Indians, who 
made their knives, axes, and spear 
and arrow heads out of it. Before 
lucifer matches were known, a piece 
of flint and asteel were used to strike 
fire with, the spark being caught in 
tinder and blown into a blaze. In 
old times also all kinds of guns and 
pistols had flint locks, made of a flint 
fastened tightly in the hammer and 
a piece of steel on which it struck 
fire when the trigger was pulled. 
The sparks were caught in some 
gunpowder ina little hollow iron pan 
on the side of the gun barrel, into 
which the touch-hole opened, and 
the powder inside the barrel was 
thus fired. 

Flint is used to some extent in the 
‘manufacture of PORCELAIN, being 
first burned, then thrown into cold 
water, which cracks it into small 
pieces, and afterward ground to 
powder. It was once largely em- 
ployed in making flint glass, which 
took its name from it, but sand has 
now taken its place. 

The word flint is Anglo-Saxon. 

FLOUNDER, a flatfish of the same 
family with the sole and the halibut. 
The common flounder or flatfish is 
found all along the Atlantic coast 
from Chesapeake Bay northward to 
Labrador. It is generally ten to 
twenty-two inches | ng, and of a dull 
slate to a blackish-brown color. It 
always lies on the bottom where, 


_when at rest, it buries itself in the 
“mud or sand. The flesh is solid, 


white, and of good flavor. Many are 
sold in New York markets in winter. 

FLOUR, the finely ground meal 
of wheat or other grain. The good- 
ness of wheat flour depends much 
on the kind of wheat used and much 
on the way in which it is ground. In 
making it millers usually mix to- 
-gether different kinds of wheat, so 
that all the flour may be alike. 
machinery of flour mills is usually 
run by water, but sometimes by 
steam-power. The grain is cleaned 
before grinding by passing it through 
machines where a blast of air blows 
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out all the dust and chaff. It is then 
run into funnel-shaped boxes called 
hoppers, from the bottom of which 
it drops little by little between the 
grinding stones, the upper one of 
which turns round on the lower one. 
These have sharp-edged grooves cut 
in them, and the grain is ground to 
powder between them. The stones 
are boxed in to keep the flour from 
being wasted, and a blast of air 
which blows between them takes out 
the flour as fast asit is ground and 
keeps the stones from getting too 
hot. 

After grinding, the flour goes to 
the dressing or bolting machine. 
This is a long kind of barrel, covered 
on the outside sometimes with wire 
gauze and sometimes with silk gauze. 
One end of it is lower than the 
other, and its gauze cover, which is 
very fine at the higher end, grows 
coarser and coarser toward the 
lower end. The bolt is made to 
turn round very fast, so that when 
the flour goes into it, it passes little 
by little down to the lower end, sift- 
ing through the gauze as it goes, the 
finest through the top and the coars- 
er kinds further down, each falling 
into boxes made for it, until at the 
lower end nothing but the bran is 
left. The flour is then put into 
sacks or barrels for market. The 
finest flour is called the best, but as 
it is almost all starch it is not quite 
so good for food as that which has 
in it some of all parts of the grain. 
The best flour now made is called 
“new process flour,’ because it is 
made in a new way. Vienna bread 
is made of it. Graham flour is made 
of the whole grain ground fine, and, 
if well made, is better than the finest 
and whitest flour, but what is often 
sold for Graham flour is only the 
bran ground over again. 

Flour is also made from other 
grains than wheat, such as ryé6, 
barley, rice, oats, and corn, but no 
flour is so good for food as that 
from wheat. Bread made from rye 
and barley flour is dark-colored, and 
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usually heavy and coarse. The flour 
of oats and corn is commonly called 
meal. In some countries flour is 
sometimes made out of potatoes, 
peas, acorns, and chestnuts, and in 
Sweden and Norway out of a kind 
of white or cream-colored powder 
called berg-mehl (German Jerg, 
mountain, and wze%/, meal) or moun- 
tain flour, so called because it is 
found upon the mountains. It is 
nothing but the powder of little 
shells which perhaps have been lying 
there for thousands of years. ‘This 
shell flour is mixed with grain flour in 
times of scarcity, and helps to make 
the loaves of bread larger. The Lap- 
landers, Icelanders, and other people 
in the far North grind up reindeer 
moss and mix it with their flour. 
Flour is so called because it is the 
flower or best part of the grain. 
FLOWERS. In the article PLANT, 
which should be read before this, is 
told how the sap, which rises up 
from the roots through the stem, 
causes the plant to grow. This 
same sap, which forms buds and 
green leaves, makes flower buds also, 
and the many colored flowers which 
grow outof them. We do not know 
exactly how all these different colors 
are made. The stems and the buds 
of flowers are generally green, and 
the sap in them looks just like the 
sap in any other part of the plant, 
but for some reason when the bud 
bursts into bloom the flower is very 
different in color from the leaves. 
Insome plants there are many col- 
ors in the same flower : for instance, 
the tulip is often striped and varie- 
gated, and the pansy, the petunia, 
and the China pink have several col- 
ors side by side. The light probably 
has much to do with making the 
colors of flowers, for they usually 
change a little as they open. The 
flower of the COTTON plant changes 
much after opening, and the flower 
of a vine called the cobea changes 
from pale green to bright purple. 
Flowers are very interesting to us. 
We admire them for their shape, 
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their colors, and their smell; they 
give us, too, many useful things, 
such as perfumes, honey, and medi- 
cines ; and many small animals, such 
as_ bees, butterflies, and humming- 
birds, get much of their food from 
them. But we must not forget that 
the principal use of the flower is to 
form the FRUIT and the seed, and 
thus to make new plants. To un- 
derstand, then, how a plant makes 


fruit and seeds it is necessary first to, 


know all about its flower. Different 
kinds of plants have different kinds 
of flowers, but all are alike in some 
things. Some flowers are perfect, 
and some are imperfect, or wanting 
in some of the parts of a perfect 
flower. We will take a morning- 
glory as an example of a perfect 


Fig. 1.—Flower of Morning Glory. 
a, Corolla; 4, Calyx. 


flower, in which the parts may easily 
be seen. It is made up of outside 


flower leaves and of an inside part, _ 


which is shut in by the flower leaves, 
The flower leaves are of two kinds, 
the upper part, of some other color 
than green, and a little cuplike part, 
in which the upper part sits, and 
which is usually green and leaflike, 
In the picture these are shown apart. 
The upper part, a, Fig. 1, is called 
the corolla (Latin, a small crown), 
and it is the most showy part of the 
flower; the lower part, 2, is called 
the calyx (Latin, flower-cup), be- 
cause it is the cup in which the true 
flower sits. 
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In the second picture, Fig. 2, the 
corolla is shown split down and 
spread open so that the inside can be 
seen. ‘The five little upright things 
are called stamens (Latin, stamen, 
the standing thing, from stare, to 


ie 


aia 


NW 


ff 
rel 
Fig. 2.—Flower of Morning Glory. 
Corolla cut and spread open. 


stand), because they stand up inside 
the corolla. A stamen is made up 
of two parts, a stalk called the fila- 
ment (Latin, 7/wm, a thread), and a 


little hollow thing on its top called 
| the anther (Greek, aztheros, flowery), 


which is filled with a 
powdery matter called 
pollen (Latin, fine flour). 
Inside the stamens, and 
surrounded by them, is 
the pistil (Latin, pzs¢zd- 
lum, a pestle), so called 
because it is shaped like 
a pestle. The morning 
glory has but one pistil, 
shown in Fig. 3, where it 
is enlarged so that the 
parts can easily be seen; 
but some flowers, as the 
rose and the buttercup, 


Fig. 3. havea great many. The 
Pistil of Git Fe 
Morning pistil has three parts: the 
Glory. round part at the bottom, 
Flower— which is fastened to the 
enlarged. stem, is the ovary (Latin 
ovum, an egg), so called 
because it holds the seeds or eggs 


of the plant ; this grows above into a 
slender stem called the style (Latin, 
stylus, a stake), which bears on its top 
a roughish head called the stigma 


(Greek, a mark made by a sharp in- 
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strument). Upon this stigma, which 
is moist and a little sticky, some of 
the pollen, from the anthers on the 
ends of the stamens, is sure to fall 
when the wind blows, and stick fast 
to it, and this causes the seeds in the 
ovary to ripen. We do not know 
exactly why this is, but we do know 
that if some of the pollen of a flower 
does not fall on its pistil, its seeds 
will be useless; that is, they will 
not grow if planted. The pollen is 
often carried to stigmas by humming- 
birds and by bees and other insects. 
It is said that this is done to the flow- 
ers of white clover by humble bees, 
and that the white clover planted in 
New Zealand would not bear any 
seeds until humble bees had been 
carried there from England. 

The calyx, corolla, stamens, and 
pistils make up all the parts of a 
flower, but in many flowers the parts 
differ much. In the morning glory 
the calyx is made up of five separate 
leaves, which can be pulled off one 
at atime. Each one of these leaves 
is called a sepal. But in some flowers 
all the sepals are so grown together 
that if one be pulled the whole calyx 
will come off. The corolla of the 
morning glory is formed of one 
piece, but in most flowers the corolla 
is made up of several pieces, each 
one of which is called a petal. The 
corolla of the rose has many petals. 
Some corollas have the petals of the 
same shape and of equal size, as 
in the strawberry, but some are irreg- 
ular and have curious forms: some 
being like bells, trumpets, wheels, 
stars, etc., and some looking much 
like insects, such as butterflies, bees, 
and spiders. The stamens and the 
pistils, too, of plants differ much both 
in shape and in number; and some 
plants, like the snowball, have 
neither stamens nor pistil, and, of 
course, can bear no fruit. 

Many flowers do not have all the 
parts. The lily has no calyx, and the 
mignonette no corolla. In some the 
stamens are found in one flower and 
the pistil in another, both on the 
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same plant, as in Indian corn; and 
in others the stamen-bearing flowers 
are on one plant, and the pistil-bear- 
ing flowers an another, as in the red 
maple. Where the stamens and the 
pistil are separated the pollen is car- 
ried to the stigma sometimes by the 
wind and sometimes by insects. 
Bees and humble bees get pollen on 
their legs and bodies when they are 
seeking for honey, and thus carry it 
‘to the pistil-bearing plants. Pollen 
is sometimes carried by the wind 
hundreds of miles. 

After a flower has blossomed, the 
corolla, the stamens, and generally 
the calyx, fall off or wither away ; 
but the ovary of the pistil remains, 
grows larger, and in time becomes 
the FRUIT. 

Flowers have different habits, as 
well as colors and shapes. In most 
plants the flowers bloom at all hours 
of the day, and when opened stay 
open, even during night, till they 
fade; but some, like the tulip, the 
pond-lily, the sunflower, the dande- 
lion, and the mountain daisy, shut 
themselves up at night and open 
again in the morning. The dandelion 
also shuts itself up often in the day- 
time, when the sun isvery hot. The 
flowers of the salsify or oyster plant, 
which look much like those of the 
dandelion, close at noon and open 
again in the morning. Another 
flower, commonly called “‘ go-to-bed- 
at-noon,” acts in the same way. 
The flower called <four-o’clock”’ 
opens about four in the afternoon, 
and the evening primrose at evening. 
Some flowers open only at night. 
The night blooming cereus blooms 
for only a few hours and then wilts 
and dies before morning. Thebeau- 
tiful scarlet flower of the cypress 
vine, too, lasts but a few hours, open- 
ing in the morning and closing for- 
ever in the afternoon, but a new set 
of blossoms appear each morning. 
The habits of the morning glory are 
the same as those of the cypress 
vine. Spring flowers are generally 
small and delicate, but sweet. The 


flowers of summer are larger and 
more plentiful and have brighter 
colors ; they are also very sweet and 
load-the air with odor. The flowers 
of autumn are bright and showy, but 
have little fragrance. 

The smell of some flowers is very 
sweet, of others very unpleasant. 
In some the smell is the same all the 
time the flower is open, but others 
give out odor only at night. The 


hyacinth smells sweet all the time, | 


but about eleven o’clock at night its 
odor becomes so strong as to fill the 
room with fragrance. 
are eaten and a few used in dyeing; 
but their chief use is in making PER- 
FUMES. 


The word flower is from the Latin — 


Joos, florzs, a flower. 

FLOWERS, ARTIFICIAL. “Man- 
ufactured flowers, used for deco- 
rative purposes, have been made 
from the most ancient times. The 
Egyptians made flowers out of 
painted linen and horn shavings 
stained with various colors, the 
Romans excelled in the manufacture 
of wax flowers, and the. Chinese 
have for ages made them out of rice 
paper, which is not made of rice, but 
of the pith and inner bark of a tree. 
The Japanese also make beautiful 
flowers from pith. The natives of 
some of the West India Islands 
make pretty flowers out of shells 
and some South American Indians 
very beautiful ones of birds’ feathers. 
In the London Zoological gardens is 
a magnificent collection of artificial 
flowers made from humming birds’ 
feathers and Harvard University has 


a collection illustrating the flowers 


of the United States made of glass, 
showing them in their natural con- 
dition and also their parts as dis- 
sected, 

The making of artificial flowers 
was first brought to perfection in 
Italy, and many are still made there, 
but the chief centres of the industry 
are now France, England, and the 
United States. The principal ma- 
terials are silk, satin, velvet, cambric 


A few flowers - 
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| 
‘muslin, jaconet (a fine cotton fabric 


between cambric and muslin), crepe, 


‘gauze, etc., but mother of pearl, 
/ thin whalebone, and various metals 


| 
} 


are also used. In making common 


| flowers, the sheets of material are 


| 


| 


‘dyed of the proper colors in aniline 


dyes in copper caldrons heated by 
steam. After being dipped in the 
dye, they are passed through wring- 
ers, and then stretched on frames 


'to dry. While on the frames they 
_are sized with a solution of dex- 
| trine and starch. When dry the 


_ yellow 


sheets are piled up on a block, ten 
or twelve at a time, and cut up into 
petals, leaves, etc., by means of 
steel dies struck by a mallet. The 
flower maker has many dies or cut- 
ters, of numerous shapes and sizes, 
representing the various kinds of 
flowers and leaves. The next pro- 
cess is marking the leaves and 
petals with ribs and veins, by press- 
ing the stiff material between two 
dies, one below and one above, 
under a press. Petals are given 
their concave or hollow form by a 
process called “ gauffering,” which 
consists in pressing each one laid on 
a cushion with a heated and waxed 
“ gauffering iron,” a polished ball of 
iron mounted on a wire ina handle. 

Flowers are put together by hand, 
being built up from the centre. aie 
pistils and stamens, made of coarse 
thread with corn-meal 
gummed on, are first tied in a bunch 
to a piece of wire, and the petals are 
then arranged around in_ proper 


- order and pasted. The sepals of the 


calyx are next pasted on and secured 
by fine thread, in which are enclosed 
wires bound with green tissue paper 
to form the stalk. Leaves are in- 
serted at the proper intervals and 
bound in with fine wire. 

The finer varieties of flowers re- 
quire more delicate handling, the 
petals being tinted by hand. In 
coloring rose petals each one is 
dipped separately into the dye with a 
pair of pincers, and then into clear 
water to wash out a little of the 
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color. Variations in tint are put in 
skilfully with a brush. Thick petals 
are sometimes made of satin and 
velvet. Buds are made of taffeta (a 
thin, glossy, silken fabric), tinted 
and stiffened, and stuffed with cot- 
ton. Much of the work in making 
artificial flowers is done by girls, 
but some of it requires skilful hands. 

FLOWERS, EMBLEMATIC. 
Flowers, trees, and plants have been ~ 
used as emblems from the most 
ancient times. Thus, among the 
Greeks and Romans, the Laurel was 
dedicated to Apollo, the Lily to 
Juno, the Myrtle to Venus, the 
Poppy to Ceres, the Olive to Min- 
erva, the Vine to Bacchus, the Oak 
to Jupiter, the Cypress to Pluto, etc. 
In Christian times various flowers 
and plants were dedicated to Saints, 
as the Crocus to St. Valentine, the 
Daisy to St. Margaret, Lady’s Smock 
to the Virgin Mary, the Rose to 
Mary Magdalene, St. John’s-wort to 
St. John, etc. Flowers and plants 
were adopted also by countries as 
national emblems, as the Violet by 
Athens, later taken as their special 
symbol by the followers of Napoleon. 
The earlier emblem of France, a- 
dopted by Louis VII (1137-1180), 
was the Lily (#Veur-de-lys), still used 
in conventional form in French 
heraldry. The White Lily was the 
emblem of Florence in the Middle 
Ages and also of the Ghibellines in 
the great struggle with the Guelphs 
(see GUELPHS and GHIBELLINES, 
C. P. P.), the latter of whom used 
the Red Lily as a badge. The na- 
tional emblem of England was, 
under the Plantagenet kings, the 
broomplant (planta-gentsta), the 
founder of the family, the Earl 
of Anjou, having worn a sprig of it 
in his helmet as a mark of humility 
during a pilgrimage to the Holy 
Land. In the Wars of the Roses 
(see HENRY VIL.,.C. P. 2) ther eine 
blem of the House of Lancaster was 
the Red Rose, and that of the 
House of York the White Rose. 
Houses were finally united 
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through the marriage of Henry VII. 
with Elizabeth, the heiress of the 
House of York, and the Kose be- 
came the emblem of England. The 
national emblen of Wales is the 
Leek and of Scotland the Thistle. 
In former times it was customary in 
Wales to wear a leek in the hat or 
cap on St. David’s Day, because the 
Britons under King Cadwallader are 
said to have worn a leak thus as a 
distinguishing mark in a successful 
battle with the Saxons on that day. 
The Thistle was adopted by the 
Scots for a similar reason, the com- 
memoration of a victory over the 
Danes. The symbol of Ireland is 
the Shamrock because, according to 
the legend, its three leaves were used 
by St. Patrick in preaching to explain 
the doctrine of the Trinity. 

The national emblem of Spain is 
the Pomegranate, previously the de- 
vice of the Moorish city of Granada, 
of Germany the Cornflower (Kaiser- 
blume) of Switzerland the Edel- 
weiss, of Greece the Narcissus, of 
Mexico the Nopal Cactus or Prickly 
Pear, and of Japan the Chrysanthe- 
mum. Several years ago when the 
school children of the United States 
voted on the question of a national 
flower, the Wild Rose was chosen. 
The national emblem of Canada is 
the scarlet leaf of the Sugar Maple. 
In England the Primrose is the badge 
of the Conservative party, and is 
worn in the button hole by the 
members of that party on April 19, 
the anniversary of the death of Dis- 
raeli, therefore called Primrose Day. 

Most of the States of the United 
States have adopted a special flower 
as the State emblem, generally one 
indigenous or belonging to the local- 
ity. State flowers, so far as known, 
are given in the following table: 


x. Alabama Golden Rod 

2. Arizona 

3. Arkansas Apple Blossom 

4. California Golden Poppy 

5. Colorado. Colorado Columbine 


Mountain Laurel 
Peach Blossom 
Orange Blos om 


6. Connecticut 
7. Delaware 
8. Florida 


FEU 
g. Georgia Cherokee Rose 
to. Idaho Syringa or Mock Orange 
xx. Illinois Native Violet 
zz. Indiana Carnation 
13. Lowa ° Wild Rose 
x4. Kansas Sunflower 
15. Kentucky Golden Rod 
16. Louisiana Magnolia 
17. Maine Pine Cone and Tassel 
18. Maryland Black Eyed Susan 
zg. Massachusetts 
20. Michigan Apple Blossom 
21. Minnesota Moccasin Flower 
22. Mississippi Magnolia 
23. Missour Golden Rod 
24. Moutana Bitter Root 
25. Nebraska Golden Rod 
26. Nevada Sage Brush 
27. New Hampshire 
28. New Jersey Golden Rod 
29. New Mexico 
30. New York Rose 
31. Nort» Carolina 
32. North Dakota Wild Rose 
33. Ohio Scarlet Carnation 
34. Oklahoma Mistletoe 
35. Oregon Oregon Grape 
36. Pennsylvania Daisy 
37. Rhode Island Violet 
38. South Carolina Golden Rod 
39. South Dakota Anemone Patens 
40. Tennessee Golden Rod 
4t. Texas Blue Bonnet 
42. Utah Sego L lly 
43. Vermon* Red Clover 
44. Virginia 
45. Washington Rhododendron 
46. West Virginia Rhododendron Maximum 
47. Wisconsin Violet i 
48. Wyoming Gentian 
FLUORINE, one of the ELE- 
MENTS. It is found in nature in 


many places, but in small quantity, 
and always mixed with other ele- 
ments, especially with calcium in the 
form of fluor-spar, or Derbyshire- - 
spar, Fluorineis a colorless gas, but 
is yellow when liquefied, and white 
when solidified. 


FLUTE, a wind musical instru- 
ment much used in ORCHESTRAS and 
bands. The flutes of the ancient 
Egyptians were like those of the pres- 
ent day, but those of the Greeks and 
Romans were played by blowing in 


the end, like the modern CLARINET. 
This kind of a flute was played until 
the last century, and was called the 
English flute. It was finally given up 
for the German flute, which is the 
one most in use now. The Boehm 
flute is named from Theobald 
Boehm, flutist to the King of Bava- 
ivia, who made the first one about 


ee 


1833. It is much like the German 
‘flute, but has more and different 
'keys, which make it more perfect 
iin tone. The piccolo is a small 
‘flute, whose notes are higher than 
those of the common flute. It is 
very shrill, and is used only in large 
‘orchestras or military bands. 

| The word flute is in Italian fauzo, 
-and comes probably from the Latin 
| fiatus, blowing, from flare, to blow. 
| FLY. There are many thousand 
| kinds of flies, all which are alike in 
| having only two wings ; the two little 
| threads with knobs on the end behind 
ithe wing, called balances, taking 
ithe place of a second pair, and a 
|horny or fleshy proboscis, or long 
‘tongue, with which they lick up their 
‘food. 

| The common house fly is found 
wherever man is. It comes with the 
‘warm weather and stays until killed 
‘by the cold; but some are saved 
during the winter, in warm places, 
_and from these are raised the swarms 
which fill our houses in summer. 
‘Flies are usually most numerous 
around stables, because their early 
‘days are passed in dung. The 
| females lay in it their eggs, generally 
‘more than a hundred, which are 
hatched in twenty-four hours, and 
‘the larvee, or little worms hatched 
from them, called maggots, grow up 
in it until they turn into flies. The 
maggots are little white thin-skinned 
worms, without any feet. They 
change into pupe (see INSECT) with- 
out casting off their skins, and in 
about fourteen. days come out of the 
pupa-shell perfect flies. 

~ Allhouse flies are of about the 
‘same size ; the very small ones and 
the very large ones which we often 
‘see about the house belong to other 
kinds. Among the smaller kinds 
are the cheese fly, which lays its eggs 
‘in cheese and makes the maggots 
that live in it. The blue-bottle 
fly, which is one of the large kinds, 
lays its eggs in meat, and therefore 
jis found mostly around slaughter- 
houses and butcher shops. 
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The common fly isa very interest- 
ing thing when looked at under the 
MICROSCOPE. The wings are so 
thin and delicate that one can see 
through them, and are divided by 
little veins. The eyes are on the 
top of the head, and each one is 
made up of 4000 very small six-sided 
eyes set closely together. The pro- 
boscis or tongue is a wonderful 
instrument. It is between the an-— 
tennz, or two little horns that stick 
out in front and which serve as feel- 
ers, and is bent up underneath the 
head when at rest. When the fly 
lights on a lump of sugar, it un- 
bends its tongue and stretches it out, 
and the broad knob-like end sepa- 
rates into two flat leaves, with which 
it laps up the sweets. 
These leaves which 
are shown in the pic- 


LUKE ake St moOm 

muscles, and have 

little hairs on them, 

which make them. 

rough like a rasp. 

It is these which 

cause the tingling 

feeling in our skin End of Fly’s 
when a fly lights on Tongue. 


the hand or face to 

sip the perspiration, There has been 
much dispute as to the reason why 
flies and many other insects are able 
to walk up smooth surfaces, like win- 
dow-panes and on ceilings, with the 
head downward, as the soles of the 
feet are closely set with bristles. It 
is now thought that a little disk at 
the end of each hair acts like a | 
sucker (see AIR), a thin liquid which 
comes from the bottom of the feet 
making them air-tight, and that the 
pressure of the air on the outside 
keeps the fly from falling. 

People often ask what flies are 
made for. We were once taught that 
but for this little insect the death rate 
of our cities and towns would be 
much larger than it is now; that flies 
purify the air by using up decaying 
things which, if left to putrefy, would 
bring disease. But we now know that 
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this is wrong and that the fly is a 
carrier of disease germs and one of 
the chief causes of disease, especially 
of cholera and typhoid fever. Instead 
of being a friend of man flies are a 
pest to be exterminated if possible. 
The best way to get rid of them is 
to remove or cover manure heaps 
and other unclean places where 
they breed. 

The Tsetse Fly, of Africa, is not 
much larger than the house fly, but 
it is such a pest that it keeps a large 
part of thatcountry from being visited. 
This fly does no harm to man, the 
mule, the ass, the pig, the goat, or 
to wild animals, but its sting is sure 
death to the horse, the ox, the sheep, 
and the dog. These flies live only 
in certain places, and when herds of 
cattle are driven through the parts 
where they are, and they travel only 
by night, the cattle have to be 
smeared over with dung mixed with 
milk, which the tsetse dislikes. 

The fly belongs totheorder azprera, 
or two-winged INSECTS. 

The word fly is from the Anglo- 
Saxon jledge, a flying insect, from 
Jieégan, to fly. 

FLYING SQUIRREL. This animal 
is much like other squirrels both in 
looks and in habits, but has a kind 
of skin so stretched between the fore 
and hind feet, that in leaping from 
one tree to another it is kept up as if 
it had wings. The flying squirrel 
does not really fly, but sails from one 
tree to another, being kept up by its 
skin just as a man is held up in the 
air by a parachute (see BALLOON), 
and steered by it as by a rudder. 
When it wishes to go from one tree 
to another, it runs quickly up to the 
top of the first and springs off, at the 
same time spreading its legs out 
wide soas to stretch the skin between 
them, andsails downward,sometimes 
going more than twice as far as the 
height of a four-story house. When 
it comes near thenext tree and wishés 
to alight, it turns upward, and the 
force with which it is going carries it 
up again about a third as far as it 
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came down, until it catches on the 
limb it wants. It then runs up to 
the top of that tree and leaps off in 
the same way, and thus travels 
through woods very quickly. It is 
seldom seen in the daytime, but 
usually comes out at sunset and leaps 
playfully from tree to tree far into 


the night. 
The flying squirrel is found 
throughout the Eastern United 


States, from Canada to the Gulf of 
Mexico. It.is eight or ten inches 
long, and is yellowish-brown above 
and white below. It builds its nest 
in the hollows and crotches of trees, 
and has four to six young, usually in 
May. Sometimes six or seven live to- 
gether in the same nest, and many 
more than that are sometimes found 
in the same hollow of atree. Itlives 
chiefly on nuts, grains, and seeds, 
but eats also young birds and eggs. 

The flying squirrel may easily be 
tamed, and it makes a gentle and 
pretty pet, allowing itself to be car- 
ried around in its master’s pocket ; 
but as it is lively only at night, it is 
not so interesting as the gray squir- 
rel. It may be treated and fed in the 
same way as other squirrels. 

The flying squirrel is a MAMMAL 
of the order gives, or gnawing 
animals, and of the SQUIRREL 


} family. 


FOG, a body of watery vapor in 
the air, differing from CLOUDS only 
in being nearer the earth. It is 
caused by the union of a body of 
cool air with another body which is 
warmand damp. Clouds are formed 
when this happens high up in the 
air, and fog when it takes place near 
the earth. Fogs are formed also 
when streams of warm damp air 
blow over bodies of colder water or 
earth: All real fogs are damp; the 
haze, or dry fog, as it is sometimes 
called, often seen in Indian sum- 
mer, is not a fog, but only the smoke 
of great prairie or forest fires driven 
from the west by the winds. Mist 
is something between fog and! 
RAIN, 


FOIL 
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_ The word fog is probably from 
the Danish fog, spray, shower, drift. 
_ FOIL, a thin leaf of metal, thicker 
han leaf metal, such as gold leaf and 
silver leaf, and thinner than sheet 
metal. There are two kinds of foil : 
tin foil, which is used for silvering 
the backs of MIRRORS, lining tea 
addies and other boxes, wrapping 
up tobacco, coating Leyden jars 
‘see ELECTRICITY), covering the 
coller of the PHONOGRAPH, and 
many other things; and the bright 
foils of different colors used by jew- 
ellers to put under real or false gems 
for adding to their brightness, and 
py actors as tinsel for their dresses, 
crowns, etc. 
| Tin'Foil is sometimes made by 
colling out blocks of pure tin to the 
tight thickness in powerful machines, 
and sometimes by making the tin 
nto a roll, and turning it round 
Vowly against a knife which shaves 
ff a thin sheet all around it. 
Jewellers’ Foil is made of sheets 
pf silvered copper rolled very thin, 
and colored of the right colors to suit 
the gems under which it is to go, as 
blue for sapphires, lake or carmine 
for rubies, green for emeralds, etc. 
After the colors are put on, the foil 
dg varnished and highly polished. 
uch of this kind of foil is used in 
aking toys, and for covering cards 
ion which pearl buttons are sewed to 
be sold. 

The word foil is from the Latin 


‘folcum, a leaf. 

FOOD. The human body is all 
the time changing in some way. 
Every action of the MUSCLES, every 
heat of the heart, every breath that 
is drawn, weakens some part of the 
body and wears away some of the 
strength. A very short time there- 
fore would be needed to wear out 
the body if there were not some 
means to build up all that is wasted. 
his is found in the food and drink 
hich we take daily. As the differ- 
lent parts of the body are made up 

f different ELEMENTS, a variety of 
food is needed to supply them. 


| 
| 


Some kinds nourish the blood, some 
strengthen the muscles, and some 
build up the bone. Man cannot live 
on one kind of food alone, but must 
have all of several classes of food, 
mixed together in the right propor- 
tions. 

Water and Salts. Of these classes 
of food, in which drink is included, 
water and the mineral SALTS are im- 
portant. The human bedy is made © 
up of about three-fourths water and 
one-fourth solid matter. A great 
deal of this water is all the while 
passing off through the pores of the 
skin and in other ways, and has to 
be made up through the food and 
drink. We take in more water with 
our food than with our drink, for all 
animal and vegetable food is largely 
made up of water. Of the mineral 
salts in our food, chloride of sodium, 
or common salt, which is needed by 
the blood, and phosphate of lime, 
which builds up the bones, are the 
most useful; but there are also some 
others, called alkaline salts, which 
are needed for our health. 

Starch and Sugar. Another im- 
portant class is made up of STARCH 
and SUGAR, which are so_ nearly 
alike that the one may be easily 
turned into the other. We get these 
from vegetables mostly, though milk 
has in it a little sugar. All the cere- 
als, or grains used for food, potatoes, 
peas, and beans, give us starch; and 
we get sugar not only from cane 
juice, but from all the sweet juices 
of fruits and vegetables. We could 
not live without this kind of food. 
Those who have to live on animal 
food without fresh vegetables are 
often attacked by scurvy and other 
diseases. Starch and sugar are 
called carbonaceous foods, because 
they are made up principally of CAR- 
BON. 

Fats. Another class of-foods are 
the fats, which also are called car- 
bonaceous foods. They are made 
up, like starch and sugar, of carbon, 
hydrogen, and oxygen, but mixed 
together in different proportions 
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We get fat from both animals and 
vegetables. Olives and most kinds 
of nuts have in them a good deal of 
oil or fat. Indian corn, wheat, and 
other grains also contain some. But- 
ter is the fat of milk; and at least a 
quarter of the yolk of eggs is oily 
fat. 

Albumens. The last class of foods 
are the albuminoid substances, so 
called because ALBUMEN is the prin- 
cipal one of them. They are also 
called nitrogenous substances, be- 
cause, while they have in them car- 
bon, HYDROGEN, and OXYGEN, like 
starch, sugar, and fat, they have also 
NITROGEN, which the others have 
not. This is an important differ- 
ence, for without nitrogen men and 
animals could not live. We are 
all the time taking in nitrogen with 
our breath, but not any of it stays in 
the body; it is all breathed out just 
as it went in. The nitrogen which 
goes into the blood, and which helps 
to build up our wasted strength, is 
taken in with the food. The princi- 
pal nitrogenous foods are albumen, 
which forms the white of egg and 
makes. up a large part of the lean of 
all meats ; caseine, which is found 
in milk, and is the chief part of 
CHEESE; legumine, which is a kind 
of vegetable caseine, found in beans, 
peas, and other pod vegetables ; and 
GLUTEN, which is in all grains used 
for food. 

The milk on which infants are fed 
is made up of water, mineral salts, 
sugar, fat, and caseine. It therefore 
‘as in it all things needed to sustain 
-ife, and this is why children thrive 
onit. Asman grows older he needs 
all these things just as much as he 
did in infancy, and unless he is care- 
ful to supply himself with the differ- 
ent kinds of food, he cannot keep 
up his health and strength. 

The word food is from the Anglo- 
Saxon foda, nourishment. 

FOOT, measure of length, at first 
the length of aiman’s foot. The Eng- 
lish foot contains 12 inches and is 
equal to 30.48 centimetres of the 


metric system. The ancient Roman 
foot was a little shorter, being 
11.65 inches; the Attic foot was about 
the same, In modern Europe the 
foot has varied in different countries, 
from about 11 inches (Spain) up to 
over 20 inches (Piedmont). 

The word foot is from the Anglo- 
Saxon fo/, foot. 

FORGE. The hammering of 
red-hot iron or steel into shape is 
called forging, and the workshop in 
which it is done is called a forge. 
The most common forge is that used 
by blacksmiths, shown in the pict- 
ure. It is made up of a broad stone 
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Blacksmith’s Forge, 


hearth, raised about as high as a 
table, in front of the chimney, on 
which the fire is kept burning all the 
time. When not in use, the fire is 
usually kept covered up with ashes, 
but it can easily be made bright by 
raking it open, and blowing the 
great leather bellows seen behind 
the chimney. The curved handle of 
the bellows is above theanvil. When 
the blacksmith works this handle up 
and down, a blast of air is blown 
through a pipe which leads from the 
bellows through the chimney, and 
as this carries a great deal of Oxy- 
GEN into the fire, it blazes up and 
becomes hot enough to heat metals 


FORK 


35I 


very quickly. The iron hood over the 
fire catches sparks and smoke and 
‘carries them up the chimney. In 
front of the hearth is an iron trough 
‘full of water, in which the smith 
‘cools hot iron, and thus hardens it. 
At the right of it stands the ANVIL, 
‘on which he hammers and shapes 
(things; and hammers, sledges, and 
(other tools used by him are seen 
|lying around. 

In forges where shovels, spades, 
AXES, scythes, and other tools are 
imade, bellows worked by steam- 
| power are used, and the iron or steel 
jis generally hammered with tilt HAM- 
IMERS instead of by hand. There 
fare also very large forges, where 
“great masses of metal, such as the 
sshafts of steamships and other parts 


cof machines, are forged under great | 


steam hammers which pound the 
red-hot metal into shape. In such 
fforges the metal has to be moved 
ifrom the fire to the anvils by means 
of CRANES, Portable forges are 
small forges which may be moved 
from place to place. They are much 
used in ship building, boiler making, 
and by armies in the field for mend- 
ing iron-work, such as the parts of 
wagons, cannons, etc. 

_ The word forge is from the Latin 
ffabrica, the workshop of a faber 
jor smith. 

FORK. The ancients had no 
forks, but ate with their fingers, 
holding their meat with the left hand 
while they cut it with a knife in their 
tight. Forks first came into use in 
[taly about the fifteenth century, but 
they were not generally adopted 
jantil about two hundred years ago. 

The word fork is from the Anglo- 
Saxon forc, Italian /forca, Latin 
urca, fork. 

FOUNTAIN. Water may be 

ade to jet or spout up above the 
natural level of the ground in three 

ays; 1, by having the fountain 
oined by pipes with a reservoir of 
water higher than the fountain ; 2, 
by pumping up the water; and 3, 
py using some natural spring. 
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Fountains working on the first plan 
are the most common. The height 
to which they will throw their water 
depends on the height of the reser- 
voir which feeds them, for as WATER 
always seeks its level, that which 
spouts from the pipe of the fountain 
will try to get up as high as that in 
the reservoir. If the pipe reached 
up higher than the water in the 

reservoir, the water in it would go ; 
just as high as that in the reservoir ; 

but as the pipe is usually much 

shorter, the water can only leap up 

part of the way, when the force of 

gravitation, by which all things are 

drawn toward the earth, pulls it 

back again, and it falls into the 

basin and runs. off through the 

drains under the fountain. 

The height to which water may be 
thrown by the second kind of foun- 
tain depends on the power of the 
pump beneath, which is usually 
worked by a steam engine. The 
third kind of fountain is generally 
seen at mineral spas or springs, 
where the natural force of the spring 
is used to throw up the water. The 
drinking fountains in the parks and 
streets of cities are supplied from 
the same water pipes which carry 
water into houses. 

The word fountain is from the 
Latin fous, fontzs, a fountain. 

FOWLS. The word fowl properly 
means any kind of bird, but in com- 
mon language it is given to poultry, 
or any barnyard bird, such as cocks 
and hens, turkeys, ducks, geese, 
swans, and pigeons. In this article 
it will be understood to mean only 
cocks and hens; all the other kinds 
of fowls being told about under 
their own names. It is supposed 
that common fowls came first from 
India or from some of the islands of 
Asia, where many wild kinds are 
still found; but our tame fowls are 
not exactly like any of the wild kinds. 
Fowls have been kept in almost. all 
countries from the most ancient 
times, and there are now many dif- 
ferent breeds, Besides the common 
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dunghill fowl, the principal kinds are 
the Game, Dorking, Poland, Black 
Spanish, Chinese and Malay, Ham- 
burg, Dominique, and Bantam. 

Dunghill, or common barnyard 
fowls, are supposed to be a mixture 
of many breeds. They are of many 
different colors, sizes, and shapes. 
The cocks usually have very large 
combs and wattles. Some have yel- 
low legs and some black legs, but 
the yellow-legged ones are the best. 
Many people think that these com- 
mon fowls are as good for laying 
and for eating as any of the other 
kinds, 

Game fowls are much like common 
ones in form, but are generally a 
little smaller, and have more delicate 
legs; they are also stronger and 
have more courage. The cocks are 
very quarrelsome, and will fight 
until they die. On this account they 
are much used for the wicked sport 
of cock-fighting, which is a favorite 
amusement in the East Indies and 
inSpanish America, and which is 
sometimes practised secretly in this 
country, although it is against the 
law. In these fights the combs and 
wattles of the cocks are cut off close 
to the head, so that in pecking at 
each other there shall be little to 
catch hold of; and long steel spurs, 
called gaffs, are put on over the 
cocks’ spurs, so sharp that bad 
wounds are made when the birds 
strike each other. But game fowls 
are good for other things than 
fighting. They are strong and sel- 
dom sick, and their flesh is solid and 
much liked for the table. The hens 
lay rather small eggs, but they are 
good sitters, and take the best of care 
of their chickens. 

Dorking fowls were first raised in 
the town of Dorking, in Surrey, 
England. They are of large | ize, 
good shape, and when of pure blood 
are white, but many are now seen 
speckled with black or gray. They 
always nave five toes on each foot. 
instead of four like most other fowls. 


Sometimes the cocks have double| and good layers and sitters. 
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combs. Dorkings are good layers, 
their flesh is white and tender, and 
they are easily fattened. 

Poland fowls, supposed to have 
been first brought from Poland, are 
black, and have, instead of a comb, 
a crest of feathers on the head which 
is sometimes so large as to hang 
over the eyes. There are also other 
kinds called Polands, such as white 
Polands, which are white with black 
topknots, and golden Polands, which 
are mixed yellow and black with 
black topknots; but the real Polands 
are black with white topknots. 
They are very handsome fowls, and 
fine layers, but they do not like to 
sit, and it is always best to have their 
eggs hatched by other hens. They 
are easily fattened, and their flesh is 
good. Poland fowls are much raised 
in France and Egypt. 

Black Spanish fowls were first 
brought from Spain. They are 
sometimes called Fayal fowls, be- 
cause many are raised in that island. 
They are quite large, with black 
feathers, which are very dark on the 
lower parts, and they have lead- 
colored feet and legs. Their combs 
are very large and often hang over 
on one side, and they have a white 
patch of naked skin behind the ears. 
They are fine layers, laying larger 
eggs than the Polands, and their 
flesh is excellent for the table. 

Chinese and Malay fowls include 
Shanghais, Cochin Chinas, Chit- 
tagongs, and Brahmapootras. The 
Shanghais, which came from China, 
are much like the Cochin Chinas, 
which were brought from the coun- 
try of the same name. They are 
much larger than common fowls, 
and are awkward in shape, having 
long bony legs and short wings and 
tail. Some are yellow or cinnamon 
colored, some black, and some 
white ; and while some have feath- 
ers on their legs, others are bare- 
legged. The Cochin Chinas are 
usually reddish-brown. Both these 
kinds are hardy and easy to raise, 
Their 
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eggs are light brown or buff. The 
Chittagongs or Malays were first 
brought to this country from Ma- 
lacca, but they probably get their 
name from Chittagong in India, 
They are quite large, with heavily 
feathered legs, and are usually 
brown, streaked with yellow or white. 
They are good layers, and their eggs 
are very large. Their chickens are 
easily raised. The Brahmapootras, 
named from the river Brahmapoo- 
tra, in India, are large gray fowls, 
and are thought by some to be part 
Shanghai and part Chittagong. 
They are fine layers, lay very large 
eggs, and are good sitters and 
mothers. 

Hamburg fowls, sometimes called 
Bolton Grays, are very pretty fowls, 
silvery-white speckled with black, 
and are much valued both for their 
flesh and eggs. Dominique fowls 
are also speckled. They are rather 
small, but are good layers and their 
flesh is much liked. 

Bantam fowls are named from the 
town of Bantam in Java, but they 
were first brought fromIndia. They 
arc very small, usually weighing 
only about a pound apiece, but they 
are very courageous. A bantam 
cock will whip a dunghill cock of 
five times its own weight. There 
are a good many kinds, most of 
them having feathered legs. The 
Seabright bantam is a beautiful bird 
of mixed colors, with smooth legs, 
first raised by Sir John Seabright. 
There is a kind which has a top- 
knot, like the Polands, and another 
which is not larger than a pigeon. 
Bantams make very pretty pets, and 
they lay well, but their eggs are 
quite small. 

Besides these, there are many 
fancy kinds of fowls, which are kept 
chiefly as curiosities. Among them 
are the creepers, with very short 
legs; the Persian or rumpless fowls, 
without tails; the Friesland, friz- 
zled, or crisped fowls, with feathers 
turned toward their heads; the silky 
or merino fowls, covered with a kind 


of down instead of feathers; and 
the negro, with black comb, wat- 
tles, legs, and feathers. 

Laying. Fowls lay more eggs 
than other kinds of birds. Chick- 
ens usually begin to lay the next 
spring after they are hatched. When 
a hen begins to think about laying, 
her comb and wattles grow red, and 
she cackles often. She then looks 
for a nest, and after she has found 
one to suit, generally in some quiet 
place where she can _ hide herself, 
she makes a little hollow in it and 
soon begins to lay. Some hens will 
lay an egg every day and some, one 
every other day. Eggs ought to be 
taken out of the nest every after- 
noon, for if left for several days the 
heat of the hen’s body warms them 
every time she goes to lay, and they 
will not.keep so long. 

Sitting. After laying fifteen or 
twenty eggs a hen begins to flutter 
about with her feathers ruffled up, 
and clucking as if she had chick- 
ens. This shows that she wants to 
sit, and if a nest be made for her 
and eggs put into it, she will stop 
laying, go on to it and sit; but if 
her eggs are taken away from her as 
fast as she lays them, she will keep 
on laying until about the middle of 
summer, when she will stop fora few 
weeks. She will begin again at the, 
close of summer and lay until the 
middle of winter, when she will stop 
a second time. When properly fed 
and taken care of,a hen ought to 
lay more than a hundred eggs in a 
year ; but as hens are usually treated 
they do not lay more than thirty to 
forty eggs a year. 

The number of eggs to be given a 
hen when she sits depends on her 
size; if she is large she can cover 
eleven to thirteen, but if of common 
size, nine will be enough. It is 
usual to take an odd number because 
they will lie better in the nest, one in 
the middle and the others around it. 
When sitting, hens should have food 
and fresh water put near them every 
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and eat every day, and some will sit 
sometimes two or three days without 
coming off the nest. On the twen- 
tieth day the chickens will chip the 
shell and come out of the egg. As 
soon as all are hatched the hen 
leaves the nest with her brood, and 
at once begins to scratch and feed 
the little ones. The cock, too, often 
aids her in taking care of them, and 
sometimes, when a hen has been 
killed, a cock has been known to 
raise the motherless chickens him- 
self, brooding them at night and giv- 
ing them the best of care by day. 
Chickens will begin to eat very soon 
after }eaving the egg, but it is best 
usually not to feed them until the 
next day, when a few crumbs of 
bread or a little hard-boiled egg may 
be giventhem. For a few days they 
will need but little food, but after 
two or three weeks they should be 
fed four timesa day. When the hen 
comes off the nest with her brood, 
she should be put into a coop, with 
bars in iront so that the chickens 
can run in and out. In warm, pleas- 
ant days this may be put in some dry 
place in the garden or on the lawn, 
but incold or rainy weather it should 
be moved into some sheltered place, 
such as a barn or outhouse. Care 
must be taken that cats, rats, and 
weasels do not get at them, as they 
all like voung chickens. - A weasel 
will often kill a whole brood in a 
night. In about seven weeks the 
chickens will leave their mother and 
earn their own living, acting like 
grown-up fowls and going to roost 
with the others by night. 
Care of Fowls. Fowls should 
have a warm dry place to roost in, 
where they can get fresh air, and a 
large playground. If they are kept 
shut up in a small yard, part of it 
should be covered with grass and 
part with gravel, and they should 
have a good supply of pounded 
oyster shells, egg-shells, or old mor- 
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or dust, to roll in, as this is necessary 
to rid themselves of vermin. They 
like any kind of grain, and sunflower 
and flax seeds are also good for them. 
Grain is best for them when boiled, 
and they will eat also almost any 
boiled vegetables. The best way is 
to give them a box of mixed grains, 
with openings in the top, wide 
enough for them to get their heads 
in. They can then always get food 
when they want it, and they will not 
eat as much asif they are fed only at 
regular times. If kept in a close 
place, they will also need worms, 
insects, or some kind of fresh meat. 
They should always have a plentiful 
supply of pure fresh water. 

Any child can easily learn to take 
care of fowls, which make very pretty 
and interesting pets. In buying them 
it is best to get acock two years old, 
and hensin their second year. Hens 
are best from three to five years old; 
after their fifth year they do not lay 
so well. In picking out hens, take 
those with bright eyes and small 
bright red combs. Hens that have 
large combs, and which try to crow 
are not good for much. The cock 
should be bright, lively, and hand- 
some, with clean, well-kept feathers, 
and a proud air. Anold one can be 
told by the dulness of his feathers, 
comb, and wattles, and_ by the large 
scales on his legs. One cock is 
enough for ten or fifteen hens. 

Fowls belong to the order galling 
or gallinaceous BIRDS, and to the 
pheasant family, which includes, 
besides pheasants, peacocks, turkeys, 
and Guinea fowls. 

The word fowl is from the Anglo- 
Saxon fugol, a bird, which is from 
Jleogan, to fly. 

FOX. The fox looks somewhat 
like the dog, but is not so tall. It 
has a sharp nose, pointed ears, slen- 
der legs, fine thick fur, and a long 
bushy tail. It is very shy and cun- 
ning, and usually keeps hidden in the 


tar given them, as lime is needed to| daytime, coming out at twilight and 
form the shells of their eggs. They|wandering round by night in search 


should also havea box of ashes, sand, 


of its prey. The fox usually lives in 
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a burrow which it digs in the earth 
among rocks, or under the roots of a 
tree, always in a place where the 
rain cannot run into it. Its house is 
usually in three parts; an entrance, 
where it lies and watches a while 
before coming out; a_ store-room, 
where it hides its food, and which 
has several openings; and behind 
that its sleeping place. But the fox 
seldom sleeps in its burrow, except 
when it is raising its young; it pre- 
fers to spend the night near where it 
can find plunder, which is often miles 
away from itshome. It is very care- 
ful of its young, of which it usually 
has three to five at a time. The 
male and female live together un- 
til the young are able to take care 
of themselves, and then separate. 
Foxes generally live thirteen or four- 
teen years, 

The fox is cowardly, and never at- 
tacks animals that are stronger 
than itself. It lives chiefly on birds, 
rabbits, hares, and other small 
game. It has a great liking for 
poultry, and loves to suck eggs, and 
also likes some fruits, especially 
grapes. When a fox finds a poultry 
vard it wanders around until it finds 
a weak place, and then watching its 
chance, goes in in the night and kills 
allit can catch, carrying off its plun- 
der and hiding it in its burrow for 
future use. Sometimes, when fowls 
wander about a farm, a fox will lie in 
wait at the edge of a wood ana carry 
them off, one byone. A story is told 


1of two foxes who had a clever way 


of catching hares. One of them hid 
‘himself by the side of a road, and 
the other drove the hares into the 
road, barking now and then to let 
his companion know which way they 
were coming. When a hare came 
within reach the fox watching 
pounced upon it, and the two then 
divided the feast. 

The fox is not easily tamed, but 
sometimes, when taken young from 
the nest, can be taught as well as a 
dog. But it will never lose its taste 
for thieving. A funny story is told 
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of a tame fox that belonged tg a 
druggist in a small town in France, 
Its master lived in a house on the 
market-place, and close by it was an 
eggstand, kept by a poor woman 
who bought eggs from the peasants, 
and packed them to send to Paris. 
Before packing, all the cracked ones 
were picked out and laid aside. One 
day the old woman, who had laid 
two dozen cracked eggs behind 
her, was astonished, on turning 
round, to see that they were gone. 
She accused her neighbor of robbing 
her, but the latter denied it. The 
next day the same thing happened, 
and again the third day, and though 
watch was kept, nothing was found 
out. The old woman then put her 
eggs under her petticoat, between 
her feet, but they still disappeared, 
and as she was sure that no one had 
been near enough to get them from 
under her, the theft was laid to witch- 
craft. But not long afterward the 
truth was found out. Behind the 
old woman’s chair were two very 
small openings made to let air into 
the cellar of the druggist’s house. 
They were so narrow that no one 
would have thought that any animal 
could squeeze into one of them, but 
one day the tame fox was seen to 
run out its head, seize an egg, and 
draw it in, and so the thief was found 
out. 

The senses of sight, hearing, and ° 
smell are very sharp in the fox, and 
it can run very fast. It uses many 
tricks to escape its enemies, but as it 
has a little bag at the root of the tail 
filled with a very strong scent, ites 
easily tracked by dogs, and often run 
down by huntsmen with hounds. In 
England fox-hunting with dogs and 
hounds is. considered fine sport. 
There used to be a good deal of it in 
the Southern States, and lately there 
have been several hunts on Long 
Island, near New York. Sometimes, 
when a fox has been run down by 
hunters, it will make believe to be 
dead, and may be kicked and cuffed, 
held up by the tail, or carried over the 
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shoulder without showing any signs 
of life; but the moment it sees a 
chance to escape, it will scamper 
away, to the astonishment of the 
hunters. 

The principal kinds of foxes in the 
United States are the red fox, found 
chiefly in the Northern and Middle 
States, and the gray fox, in the 
Southern States. The gray fox is 
not so cunning as the red one, and 
lives usually in hollow trees and 
holes in rocks. It seldom steals 
chickens, but robs the nests of wild 
turkeys, and chases rabbits and other 
small game. The prairie fox, found 
in the prairies of the West, is like the 
red fox in color, but is larger and has 
finer fur. In the State of Washington 
is found the black fox, much prized 
for its fur. The nobles of Russia 
and mandarins of China value this 
fur above all others, and pay very 
high prices for it. The Arctic or blue 
fox lives in the most northerly parts 
of America, Russia, and Siberia. 
Its fur is very long, soft, and thick, 
and is sometimes white, but often of 
a gray slate color tinged with blue. 
It is much hunted, and there is a 
large trade in its skins. 

The fox is a MAMMAL of the order 
carnivora, or flesh-eating animals, 
and of the dog family, which includes 
besides the dog, the wolf and the 
jackal. 

The word fox is Anglo-Saxon. 

FROG. When full grown, frogs 
have four legs, with four toes on the 
core feet and five on the hind feet. 
The hinder legs are very long, so 
that they are good leapers, and their 
feet are webbed, so that they 
swim well. They pass their time 
mostly in the water, or in moist 
places, but in dry times often travel 
considerable distances across the 
land in search of water. All kinds 
of frogs live on animal food, eating 
MOLLUSKS, worms, and insects, but 
the large bull-frog, which is found 
_only in North America, will eat 
moles. mice, young ducks, small 
snakes, and any other small animal 


it can catch. Frogs have very large 
mouths, with teeth in the upper jaw 
only, and long soft tongues, which 
they dart out to catch insects. It is 
their custom to sit and watch for prey, 
and, when anything comes near 
enough, they spring upon it with 
great swiftness. In the autumn they 
cease to eat, and as cold weather 
comes on bury themselves deeply in 
mud, many of them together in the 
same place. Thus hidden, they pass 
the winter in a numb state; but in 
the spring they get active again, little 
by little, and come out of the mud. 
Soon after waking the female lays 
her eggs on the top of still water. 
These may often be seen in ponds 
and ditches in the country in the 
spring, floating on the water and 
looking like froth or air-bubbles. 
When looked at closely they are seen 
to be made up of little round masses 
of gluey matter, with a black speck 
in each. The mother leaves the 
eggs and pays no more attention to 
them. Ina few days the little black 
spot begins to grow, and at last 
makes its way out of the gluey enve- 
lope and swims. It is now what is 
commonly called a tadpole, which 
has a tail but no legs, and which 
breathes through gills like a fish. 
After a time the hind legs begin to 
grow, and the fore legs soon follow. 
Then the tail begins to wither away, 
the LUNGS grow, the gills disappear, 
and finally the frog leaves the water 
and becomes an air-breathing land 
animal. In the picture are shown. 
the different stages of growth of the 
tadpole, almost to the time when it 
becomes a frog. In 1 the tadpole is 
shown just before it leaves the egg, 
and in 2, just after leaving the egg; 
in 3 and 4 are seen the growth of the 
gills; 5 shows a further change, and 
6 isa side view of the same; in 7 the 
hind legs are first seen, andin 8 both 
pairs of legs are grown, and the tail 
is withering away. These changes 
in the frog may easily be watched by 
gathering some frogs’ eggs, and put- 
ting them with some water plants 
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into an AQUARIUM, or into a gold- 
fish globe. 

Most tadpoles become perfect frogs 
during the summer after they are 
hatched, but those of the common 
bull-frog seldom change fully until 
the next spring, spending the win- 
ter in a numb state, like full-grown 
frogs, in the mud. Snakes, fishes, 
and many kinds of birds feed on 
tadpoles and little frogs. If this 
were not so, all the ponds would be- 
come filled with them, for one frog 
will sometimes lay more than a thou- 
sand eggs. 


All frogs croak, but the male frog 
makes the most noise. When many 
are singing together, their voices can 
be heard at a great distance. In 
ald times, when castles and country 
houses in Europe were surrounded 
by moats, or ditches filled with 
water, men and boys were made to 
beat the water in the morning and 
evening to keep the frogs from croak- 
ing and spoiling the sleep of the 
lords and ladies. 

Frogs are harmless animals, and 
do much good by destroying insects, 
slugs, and worms. The hinder legs 


Growth of the Frog, showing the changes from the egg nearly to the perfect form. 


of some frogs are eaten, and are much 
more delicate than the tenderest 
chicken. In some places where they 
are plentiful men make a living in 
catching them for market; and in 
Wisconsin a man has a frog farm 
where many thousand are hatched 
every year. 

Tree Frogs are smaller, brighter, 
handsomer, and more Hively than 
other frogs, and they differ from 
them in having little suckers on the 
ends of their toes, by means of which 
they can climb trees and even walk 
head downward like flies, on ay 
smooth surface. Their skin is 
smooth on the back, but warty 


underneath. They can change their 
color, which helps them to escape 
from their enemies. The common 
tree frog of the Northern United 
States varies from ashy gray to 
dark brown. It is usually found on 
decaying trees and old fences over- 
grown with mosses and lichens, 
which are so near its color that it is 
hard to see it. In the Southern 
States most of the tree frogs are 
green above and yellowish below. 
All tree frogs make a good deal 
of noise in warm weather toward 
evening, especially before rain. In 
winter they bury themselves in mud 
like other frogs, and breed in spring. 
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laying their eggs in water. In the 
island of Borneo is a kind of flying 
tree frog, with very long toes, joined 
together with a thin skin, by means 
of which they can sail long distances 
from the top of one tree to another, 
in the same way as the FLYING 
SQUIRREL. 

Frogs and TOADS are of the class 
AMPHIBIANS, of vertebrate animals. 

The word frog is from the Anglo- 
Saxon frogga. 

FROST, crystalsof frozen DEW. 
When the watery vapor in the air is 
so cool that it cannot condense, or 
turn to water, without going below 
the freezing point (32° F.), it will fall 
to the earth in the shape of frost 
crystals instead of dew. This is 
sometimes called Hoar Frost, and 
sometimes white frost. This is differ- 
ent from freezing, commonly called 
frost, which is simply the hardening 
of water and moisture from the cold 
of winter. The frost work on the 
inside of window panes in warm 
rooms in cold weather, which some- 
times takes the form of ferns or 
feathers of ice, is also a freezing, and 
not a true frost. Moisture from the 
warm air of the room gathers on the 
glass, just as dew falls on the grass, 
and is cooled and frozen there. But 
true frost is not frozen dew, that is, 
moisture which falls as dew and 
freezes afterward, but moisture which 
falls already formed in ice crystals. 
Black Frost is caused by acold so 
severe that plants freeze and turn 
yack, without showing any signs 
of hoar frost on the outside. 

The word frost is from the Anglo- 
Saxon forst or frost, from fredsan, 
to freeze. 

FRUIT. Inthe article FLOWERS, 
which should be read before this, is 
told how the ovary of the pistil is left 
on PLANTS when the flower drops 
off or withers, and finally grows into 
the fruit. The fruit therefore of any 
plant is the part which holds the 
SEED, and this is always the ovary 
of the pistil of the flower. In com- 
mon language we call only the juicy 
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edible part fruit, but the seed-holder 
of the morning-glory and of the rose 
are as much fruits as the apple, the 
orange, and the walnut. After the 
flower withers. the stem on which it 
grew keeps fresh, and the sap flows 
along through it just as it did when 
the flower grew. We cannot see any 
difference in the sap, and we cannot 
tell why it stops making flowers and, 
changes to making fruit; we only 
know that the same kind of sap 
which makes the plant grow and 
bear flowers causes the pistil to grow 
and become fruit. 

Fruits grow in many different 
forms. A simple fruit is a seed- 
holder formed by the ripening of one 
pistil. There are three kinds of sim- 
ple fruits: 1, fleshy fruits ; 2, stone 
fruits ; and 3, dry fruits. 

I. Fleshy Fruits may be divided 
into berries, gourd fruits, and apple 
fruits. 

Berries are commonly understood 
to be such fruits as the currant, 
huckleberry, strawberry, and black- 
berry ; but strawberries and black- 
berries are not really berries, as will 
be shown hereafter. A berry is a 
seed-holder where the seedseare shut 
up in fleshy or pulpy matter, with a 
soft skin on the outside. Tomatoes 
are berries, as well as grapes, cran- 
berries, gooseberries, currants, and 
huckleberries. The orange, lemon, 
and lime are also berries, with a 
thick rind or skin. 

Gourd fruits (usually called pepos, 
from Greek Jepon, a kind of melon) 
are only a kind of berry with a hara 
rind. Allkinds of melons, squashes, 
cucumbers, etc., are gourd fruits. 

Apple fruits (usually called pomes, 
from Latin Jomm, an apple) are ap- 
ples, pears, and quinces. In these 
the fleshy part which we eat is made 
from the calyx of the flower and not 
from the pistil. In the quince the 
calyx, which grows thick and fleshy, 
forms the whole of the body of the 
fruit; but in the pear and the apple 
the flesh of the core comes from the 
pistil. If an apple be cut in two 


- part. 


- larger. 
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crosswise, little greenish dots will be 
seen running around the core; all 
inside of these comes from the pistil, 
and all outside from the calyx. 

2. Stone Fruits (usually called 
drupes, from Latin dupa, an over- 
ripe olive), like berries, are made up 
of fleshy or pulpy matter with a skin; 
but their seeds, instead of lying in 
the pulp, are shut up in a hard shell 
like that of a nut. This shell or 
stone does not belong to the seed, 
but is a part of the fruit ; the seed, 
which is inside of it, has a cover or 
skin of its own. Among the princi- 
pal stone fruits are the cherry, plum, 
peach, apricot, and olive. 

3. Dry Fruits are those which 
ripen without any pulp or fleshy part. 
There are two kinds: those which 
keep closed, holding the seed until 
they grow, and those which burst 
open and scatter their seed. 

Those which hold their seed are 
principally four kinds: the akene, 
the-grain, the nut, and the key. 

The akene includes all small, dry, 
hard, one seeded fruits, like the 
fruits of the buttercup. These are 
commonly thought to be seeds, but 
when cut open the seed is found in- 
side. Each little part of the dande- 
lion and the sunflower, commonly 
called a seed, is an akene. 

A grain is the same as an akene, 
but the seed, instead of being sepa- 
rate, is stuck so closely to the seed- 
holder that the two form only one 
Wheat, barley, rye, rice, oats, 
Indian corn, etc., belong in this class. 

A nut also is like an akene, but is 
Acorns, chestnuts, beech- 
nuts, and hazel nuts are real nuts. 
In all these the nut is surrounded by 
a kind of cup. In the acorn this is a 
scaly cup in which the fruit sits; in 
the chestnut and beechnut it isa kind 
of burr; and in the hazelnut it is 
a leafy envelope or covering. The 
fruits of the walnut family, including 
the English walnut, black walnut, 
butternut, hickory-nut, and pecan- 
nut, are not real nuts, but are be- 
tween a stone fruit and a nut. 
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A key or key-fruit is an akene, or 
any other seed-holding fruit, which 
has a wing. The fruits of the ash, 
elm, and mapleare key- 
fruits. The ash and 
elm are single ones, but 
the maple is double and 
has two wings, as 
shown in the picture. 

All these kinds of 
fruits—akenes, grains, 
nuts, and key-fruits— 
keep their shells or 
seed-holders chosed 
until they decay or 
until the seed begins to 
grow, when, of course, 
they open to let out 


the rootand bud. The Kei 
dry fruits whose seed- —Ash. 


holders split or burst 
open and let out the seeds when 
they are ripe are generally called 
pods, There are 
several kinds of pod 
fruits. Those which 
split down one side 
only, like the pods of 
the columbine and 
peony, are called fol- 
licles; those which split 


into two pieces, like Single 
peas, beans, and pea- Key-fruit 
nuts, are called  le- —Elm. 
gumes ; and those 


which split into several pieces, like 
the pods of the lily, flower de luce, 


Double Key-fruit—Maple. 


and the morning-glory, are called 


| capsules. 
/ Compound Fruits. All these 
made by the 


| fruits are simple fruits. 
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ripening of one pistil. Most fruits 
are of this kind, but there are a few 
compound or mixed kinds of fruits. 
The raspberry and the blackberry 
are called aggregated fruits, because 
they are made up of many simple 
fruits aggregated or collected to- 
gether. Each grain of these fruits 
is a really a stone-fruit, like a little 
plum or cherry. The strawberry is 
called an accessory fruit, because the 
fleshy part is accessory—that is, 

' something added to the seed-holder. 
The juicy part which we eat is really 
not a fruit at all, but only the end of 
the flowerstalk, grown large and 
fleshy. The real fruits of the straw- 
berry are what are commonly called 
the seeds, which are scattered over 
the outside of the fleshy part. Each 
one of these is an akene, a seed- 
holder containing one seed. 

Another class of compound fruits 
are called multiple fruits, which are 
masses of fruits made up from dif- 
ferent flowers. 


multiple fruit. It looks like a black- 


berry, but all the grains of each} 


blackberry come from one flower, 
while in the mulberry each grain 
comes from a different flower. The 
pineapple is also a multiple fruit. 
The word fruit is from the Latin 
fructus, fruit, from fruor, I enjoy. 


FUEL. Man is the only animal, 


that makes and keeps up a FIRE. 
Many of the common animals, such 
as dogs and cats, like heat, and some 
of the higher apes have been seen to 
gather around a fire left by travellers 


and apparently enjoy it, but none of | 


them has had the sense to put on 
fuel to keep up the fire. Wood was 
probably the first fuel, but man soon 
learned to use the fat of animals and 
even the oil pressed from plants; 
then came the use of peat and finally 
of coal. All races of men, even the 
fowest, have used fuel of some kind, 
and the higher man has got in civili- 
zation the more fuel he has required 
for his needs. Ifman were deprived 
of fuel civilization would come to an 
end, for he is dependent upon it 


The mulberry is a, 


not only for his comfort, but for most 
of the industrial and manufacturing 
operations in which he is engaged. 
Fuel drives the machinery which 
runs his mills and factories as well 
as his railroads and steamships. 
Until within a few years COAL has 
been the principal fuel of the world, 
but PETROLEUM or mineral oil and 
natural GAS are now largely used, 
and many people think that gas will - 
be the fuel of the future. It is much | 
used in many cities of the West for 
heating and cooking, and also to © 
drive machinery. Because it costs 
little to manufacture, alcohol is used 
as a fuel for small motors, etc. 

The word fuel is from the Low © 
Latin focaléum, brushwood £4)¥ fuel, - 
from focus, fireplace. 

FUNCI, a family of flowerless~ 
PLANTS, which in their different - 
forms are commonly called mush- 
rooms, toadstools, smut, rust, blight, - 
mould, mildew, and other names. . 
Fungi are a lower kind of plants 
than LICHENS, but some of them 
are so nearly like lichens that they 
can scarcely be told from them. 
' They differ from lichens chiefly in 
drawing their food from the things _ 
on which they grow. They are also 
softer than lichens, and do not live 
so long. Fungi usually grow io 
damp places, and are most plenti- 
ful in countries where the heat is not 
too great. They are found wher- 
ever there are decaying plants, on 
which they chiefly feed. Some grow 
very quickly, often springing up in - 
a single night and dying with the 
coming of the sun, and some grow 
very slowly, and add to their growth 
each year. Some are hard like horn, 
| some are like paper or leather, some 
are almost like flesh, and some are 
nearly like water. Some are so 
small they can scarcely be seen, and 
others will measure several feet 
round, Fungi have been used for 
food from the most ancient times, 
and some kinds are still much eaten. 

The Mushroom is the most widely 
' used for food, and is much raised in 
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ai 
hotbeds, cellars, and caves. Near 


Paris are great caves made by cut- 
ting out stones for building, and in 
them are immense mushrooms beds, 
many miles long, where great quan- 
tities are raised for market. There 
are several kinds of mushrooms 
which are good to eat, but the kind 
mostly eaten is the common field 
mushroom, which grows wild in 
Europe and America, It has a 


white, thick stem, with a fleshy cap, 


white above and pink underneath. 
It is easily told by its pleasant smell ; 
but those who do not know mush- 
rooms well should not gather them, 
as there are many poisonous kinds, 
usually called toadstools. Mush- 
rooms are eaten either stewed, 
broiled, or baked, or are used as a 
flavor for other dishes. They are 
also made into catsup. 

The word mushroom is from the 
French mousseron, from mousse, 
moss, because mushrooms often 
grow in moss. 

The Truffle is a kind of fungus 
which grows underground like the 
potato. Truffles are mostly found 
in woods, usually where oak, beech, 
and chestnut trees grow. They are 
generally about the size of a walnut, 
but some are much larger ; some are 
nearly white, but most of them are 
brownish and rough or watery on the 
outside. They are commonly found 
about a foot underground in loose 
soil, and are dug up with a hoe or 
pick. In England they hunt for 
them with trained dogs, which find 
the places wher’ they grow by the 
scent, and point them out just as a 
pointer does game. When the 
truffle is dug up, the dog is rewarded 
with something to eat. In France 
pigs are taught to find them in the 
sameway. No truffles have yet been 
found in the United States, but they 
abound in Europe and Africa, and 
many are brought to this country 
in sealed tin cans. They are much 
liked for flavoring meats and sauces. 

The word truffle is from the Latin 
tuber, a swelling. 
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Mildew, Smut, and Rust. Some 
kinds of fungi grow on plants and 
destroy them, and are therefore 
much dreaded by farmers. Among 
the most common and most injuri- 
ous are the rust and smut which de- 
stroy wheat and other grains. The 
mildew on grape vines, the black 
warts on plum trees, and the rot in 
potatoes are all fungi, which grow 
upon and in them, and cause them 
to decay. Fungi often grow on the 
skins of fruits, making the black 
scalylike patches seen on apples, 
pears, and plums. Hop vines, pea 
vines, Indian corn, and various other 
kinds of vegetables are often attacked 
by mildew, and rose bushes are fre- 
quently spoiled by it. Indeed, there 
is scarcely any plant, wild or culti- 
vated, which is not troubled with 
fungi. 

Mould. What is commonly called 
mould or mouldiness on animal or 
vegetable substances is made by 
many small fungi which grow to- 
gether in a mass and soon cover any 
decaying thing. Mould grows plenti- 
fully on fruit, preserves, and paste, 
and makes them decay faster. A 
kind of blue mould is found on bread 
and cheese; it spoils bread, but is 
thought by some to give a good 
flavor to cheese. Other kinds of 
mould or mildew grow on linen or 
cotton cloth, and on paper, when 
kept in damp places. Paper mould 
is often seen on paper pasted on 
damp walls, and similar fungi also 
grow on plastered walls them- 
selves. 

The word fungi is the plural of 
fungus, which in Latin means a 
mushroom. 

FUR, the short soft hair of animals 
growing next to the skin and under 
the hair, which is longer and coarser. 
Skins dressed with the fur on, and 
from which the long hairs have been 
pulled, are called furs; before be- 
ing dressed, they are called pelts. 
Before they are fit for use skins have 
to be thoroughly steeped and scoured 
in a bath of bran, alum, and salt, 
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then washed in soap and soda, and 
cleansed and dried. The alum tans 
the skin into a kind of kid leather. 
Some furs are afterward dyed, but 
the only one improved by this is the 
fur of the seal, which is changed 
from a dirty yellow to a rich brown, 
while its hairs, which in the live 
animal are curly and not very 
smooth, become straight and of a 
velvety softness. All skins are of 
irregular shapes, and differ much in 
color in different parts. They are 
therefore cut up into pieces, and 
then fitted together again according 
to colors or tints. This needs much 
skill, as the pieces have to be sewn 
edge to edge, so that the seams will 
not show. A fur cloak made of a 
valuable fur is often made up of a 
great number of odd-shaped pieces. 

The principal fur-bearing animals 
are the sable, marten, mink, ermine, 
beaver, otter, chinchilla, fox, seal, 
nutria, badger, rabbit, fisher, lynx, 
bear, and woif. (See FELT and HAT.) 

The word fur is from the New 
Latin furra, a hairy skin. 

FURLONG, a measure of length. 
It is equal to one eighth of a mile or 
40 rods, being 220 yards or 660 feet ; 
and is equal to 201.17 metres. The 
furlong is nearly equal also to the 
Roman stadium. 

The word furlong is from the 
Anglo-Saxon, furlang, from furh, a 
furrow, and /aug, long, and means 
the length of a furrow, the track of 
a plough across a field before it 
turns. ' 

FURNITURE. The word furni- 
ture, formerly applied to all the neces- 
sary movables in a house, is now 
generally restricted to movable ar- 
ticles, usually of wood, suchas tables, 
chairs, sofas, bureaus, bedsteads, 
etc., omitting carpets and rugs, cur- 
tains and portiéres, and table ware 
as china, glass, etc. Ancient houses 
had very little furniture compared 
with those of modern times, their 
movables being limited generally to 
couches, bedsteads, tables, and 


chairs. A picture of Dido’s bed-| 


room in the Vatican Vergil (see 
BED) represents it as containing only 
a bed, and with no seat of any kind. 
Even in the later Roman houses the 
furniture was limited to the articles 
mentioned, with the exception of 
candelabra and possibly of a clepsy- 
dra or water-clock and a chafing 
dish. 

But, though the ancients possessed 
few articles of furniture, such as they 
had were costly and _ elaborately 
decorated. The Egyptians had 
couches and chairs of fine woods 
inlaid with ivory and precious metals 
and covered with many-colored and 
embroidered cloths and with the 
skins of animals. Some of their 
wooden chairs have been preserved 
in tombs and may still be seen in 
museums. They had. also bronze 
chairs and bedsteads. The furniture 
of the Babylonians and Assyrians 
was ornamental, showing much ar- 
tistic elaboration, especially in the 
imitation of natural objects, as ani- 
mals’ heads, feet, etc. The Greeks 
and the Romans, who borrowed 
Greek designs,used splendid ¢rzclenza 
or couches on which several persons 
could’ recline at ‘meals. These 
couches, used by men only, women 
and children sitting on chairs 
or benches at table, were inlaid 
with precious metals, ivory, pearl, 
and tortoise-shell, had feet of 
ivory and of metals, and were 
covered with skins or costly dra- 
peries. Roman beds were usually 
like couches but higher, sometimes 
so high as to need steps, though they 
had also beds much like those in use 
to-day (see BEDS). The Romans 
had also arm-chairs, chairs without 
arms, and chairs that folded up. 
Curule chairs, or chairs used by 
senators and other public officials in 
Rome, were generally of marble 
elaborately carved. One is preserved 
in the Museum of the Capitol in 
Rome. The Romans spent large 
sums on tables, which were made of 
costly foreign woods on frames of 
marble, bronze, and ivory. The 
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most valued ones were of the roots 
of maple and citrus wood,’ which 
show beautiful marks and curling 
veins when polished. Pliny says that 
Cicero paid 500,000 sesterces ($20,- 
000) for one, and Pollio 1,000,000 
sesterces ($40,000) for a very fine 
one. 

The furniture of our forefathers 
was rude and simple. For several 
centuries after the Conquest even 
castles and palaces in England were 
very scantily furnished. The great 
hall which served as a dining room 
as well as a general living room, sel- 
dom. had other furniture than long 
tables and benches, while the furni- 
ture of bedrooms was limited to a 
bed and achest. Chairs were large 
and cumbrous, not intended to be 
moved about, and the dining-table 
consisted of heavy oaken boards laid 
on trestles. The seats were oaken 
forms or benches without backs. 
By the fifteenth and sixteenth cen- 
turies great progress had been made 
in house furnishing, arid many dwell- 
ings of the higher classes exhibited 
considerable splendor. Furniture 
was still heavy and massive, gen- 
erally in solid oak and other native 
woods, but was sometimes elabo- 
rately carved and decorated with 
Gothic paneling. This was especially 
true of the great bedsteads then in 
fashion, and also of cabinets, screens, 
reading-desks, etc., while the walls 
were hung with embroidered hang~- 
ings of scarlet, blue and gold, dec- 
orated with heraldic symbols, or 
with variously colored stamped 
leathers. Coffers of ivory or enam- 
eled metal were seen and the chim- 
ney-places were ornamented with 
great fire-dogs of iron elaborately 
chased and sometimes gilded. 

After the middle of the sixteenth 
century, when Gothic architecture 
was superseded by a new style, in- 
volving a return to the classic forms 
in vogue in Greece and Rome, fur- 
niture underwent a similar trans- 
formation, This: period, usually 
called the Renadssance (F rench, re- 
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vival), lasted until the reign of Louis 
XIV. in France, when it was suc- 
ceeded by the style named after that 
king. The classic style of furniture 
was based on the form of the Greek 
temple, in which columns support 
an elaborate frieze, often ornamented 
with classical figures, as lions’ heads, 
griffins, chimeeras, etc. Less natural 
than the Gothic art which it super- 
seded, it degenerated in England in, 
the time of Queen Elizabeth into 
positive ugliness, furniture being 
characterized by heavy carved 
mouldings supported by_ spindly 
columns or twisted legs. The great 
bed of Ware (see BED) is a good 
example of the carved furniture of 
this period, but much of that in com- 
mon use was plain and unorna- 
mental. 

The reign of Louis XIV. (1643- 
1715) brought about a great change 
in the styles of furniture which af- 
fected all Europe. In 1667 was es- 
tablished in France the royal manu- 
factory of furniture, in which the 
best workmen in Europe were 
brought together, and from which 
were sent out new styles noted for 
novelty of form and splendor of dec- 
oration. The most characteristic 
feature of the furniture of the time 
was the varied treatment of the sur- 
face in cabinet work, which was 
ornamented profusely with inlays of 
wood, metals, ivory, tortoise-shell, 
pearl, porcelain, etc., and by scroll 
panel work which hid the forms. 

In England little change, in the 
general style of furniture took place 
until the revolution of 1688 brought 
William of Orange to the throne. 
Cabinet-making had then become a 
separate trade and under him and 
Queen Anne, his successor, the 
Elizabethan style gave way to a 
lighter and _handsomer construction 
out of which grew the modern style 
called ‘‘ Queen Anne.” About this 
time mahogany was introduced and 
its use gradually led to new styles 
and methods of working until, about 
the middle of the eighteenth century 
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was evolved the style called ‘‘ Chip- 
pendale” from a cabinet-maker of 
that name, who did much to pop- 


ularize it if he did not originate it. 


He published in 1754 a book of 


Chippendale Arm Chair. 


designs which shows him to have 
been a man of great versatility. His 
furniture was lighter than that of 
his predecessors and showed a tend- 
ency to French and classic designs, 
his chairs being marked by curved 


Heppelwhite Chairs. 


legs with hoofed feet, and by bow 
backs, with traceried panels, usually 
jar or shield shaped. He was fol- 
lowed by Heppelwhite, a cabinet- 
maker whose designs were some- 
what simpler, and by Sheraton, 
whose work was more artistic than 


more and more French influences 
and to be decorated with» hand- 
paintings, carvings, and _ inlays. 
About 1800 came in the style called 
“Empire,” introducing the lion and 
bear claw feet and rolling backs, 
copied from ancient Egyptian des 
signs. 


Sheraton Chairs. 


In America furniture was modeled 
on English designs and much 
early colonial furniture was _ that 
called Chippendale and Sheraton. 
In New York the style was modified 
in some degree by Dutch influences. 
In the beginning of the eighteenth 
century chairs with ball and claw 
feet, with rush or cane seats were 
brought from Holland, and about 
1725 was imported painted furni- 


Chippendale and Sheraton Designs. 


ture, often black, and frequently 
gaily decorated. In the early part 
of the next century came a modifica- 


that of either of his predecessors. | tion of the Empire style, usually in 
English furniture began now to show | mahogany covered with black horse- 
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hair cloth which was fashionable 
until about 1840-50. The publica- 
tion, soon after this, of Sir Charles 
Eastlake’s “Hints on Household 
Taste,” which treats of the applica- 
tion of art-principles to furniture, 
led, in America, to the manufacture 
of the so-called “Eastlake Furni- 
ture,” much of which is so only in 
name. Sir Charles advocated a re- 
turn to solidity of construction and 
to the plainness and severity of line 
of the furniture Gothic construction, 
but much of the furniture named 
after him attempted to relieve the 
stiffness by the abundant use of 
scrolls, turnings, and other ornamen- 
tation. 

Although much of the furniture 
now made is cheap and poor, all 
that is honestly constructed is better 
than that made in past times. The 
skill of the modern cabinet-maker 
exceeds that of the older ones, his 
tools are more numerous and better, 
and the methods of preparing his 


wood and other material is in ad-! ish /zstoc, 


vance of those known to his prede- 
cessors. While the intelligence of 
the artisan is of a higher grade, good 
designs are within reach of every- 
body. This is especially true of the 
United States, where skilled me- 
chanics are plentiful, and where the 
finest and most elaborate furniture 
is now manufactured. The most 
and costliest furniture is made in 
New York City andin Chicago. Next 
after these, in point of production, 
are in order: Grand Rapids, Phila- 
delphia, Cincinnati, St. Louis, and 
Boston. 

FUSTIC, a dye-wood obtained 
from a tree which grows in South 
America and the West Indies. 
When boiled it makes a yellow dye, 
which is used chiefly in dyeing cloths 
and yarns that have been first dyed 
blue, the fustic changing them to 
green. Fustic is brought, in the 
form of long sticks or logs, from the 
countries where it grows. 

The word fustic is from the Spane 
fustic. 
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GALLON, an old English measure, |to sweil up into galls, in which 


containing four quarts, eight pints, 
or thirty-two gills. Formerly there 
were several kinds of gallons: a wine 
gallon (231 cubic inches) ; an ale or 
beer gallon (282) ; and a corn gallon 
(268) for measuring grain and other 
dry articles; but in 1825 the Eng- 
glish Parliament established the im- 
perial gallon (277.27 cubic inches) 
between the wine and the beer gal- 
lon, and this is the gallon now used 
in England. In the United States 
the gallon used is the wine gallon 
(231 cubic inches). 

The word gallon is from the old 
French ga/on, a liquid measure. 

GALLS, GALL NUTS, or NUT= 
GALLS, small lumps or swellings 
which grow on a kind of oak tree, 


Nut-Galls. 


chiefly in Asia Minor and Central 
Asia. They are made by a fly which 
pierces the young boughs and lays 
its eggs in them. Thiscauses them 
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the young of the fly live until they 
are grown, when they eat their 
way out. The best galls are those 
that are picked before the in- 
sect has come out; they are then 
dark blue or black, but after the in- 
sect has left, the galls become white. 
Galls are usually from the size of 
peas to that of nutmegs, are hard 
and brittle, and covered with knobs. 
They have in them an ACID called 
gallic acid, which is very useful for 
tanning leather, and they are much 
used also in dyeing, calico-print- 
ing, and in making INK. 

Apples of Sodom, which are 
brought by travellers as curiosities 
from the shores of the Dead Sea, are 
large galls full of dust and larvee, or 
the grubs of insects. 

The word gail is from the Latin 
galla, a gall nut. 

GAMBOGE or CAMBOGE, the 
juice of a _ tree that 
grows in Siam, Cochin China, and 
Ceylon. The juice is caught, when 
it runs from the tree, in cocoanut 
shells, and put into earthen vessels 
to thicken. Before it is hard it is 
poured into hollow joints of bamboo, 
where it hardens into round sticks. 
Sometimes it is made into lumps 
and cakes. The best gamboge is of 
an orange yellow when dry, but 
bright yellow when rubbed in water. 
It is used in medicine and as a? 
paint. 

The word gamboge, or camboge, 
is made from Cambodia, the name 
of the country from which it was 
first brought. 

GARLIC, a kind of smal! ONION, 
with a strong flavor and rank smell, 
much used for seasoning food, es- 
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pecially in Spain, France, and Italy. 
The bulb is made up of several 
small bulbs, called cloves. The juice 
of garlic makes a strong cement for 
mending broken glass and china. 
It is used also as a medicine, mostly 
for rubbing on the skin in cases of 
fever and in nervous diseases in chil- 
dren. Wild garlic grows in pas- 
tures, and as it comes up early in 
the spring, cows eat it with the early 
grass, and their milk and butter often 
smell strongly of it. 

The word garlic is from the Anglo- 
Saxon gdrledc, which is from gar, 
spear, and /edc, leek, because the 
leaves stand up like spears. 

GARNET, a dark red PRECIOUS 
STONE, somewhat like the ruby, but 
cheaper, called by the ancients car- 
buncle. When cut round and flat, 
like a drop of tallow, the garnet is 
still called carbuncle. There are also 
black, brown, green, and yellow 
garnets. The kinds most prized 
are the red and the black, which are 
often cut and set as jewels, or made 
into beads for necklaces. Some of 
the red ones when set in gold, look 
almost as well as rubies. | The best 
garnets come from Ceylon, Peru, 
the Cape of Good Hope, and Green-~ 
land. 

Very fine garnets are found in New 
Mexico and Arizona, where they are 
collected by the Indians from ant 
hills and ‘scorpion nests. These 
stones, called there Arizona and 
New Mexico rubies, are very beauti- 
ful and can be cut into gems of two 
or thre@ CARATS each. 

The word garnet was once spelled 
granate, and, is from the Latin 
granatum, a pomegranate, because 
the.red garnet is like the seeds of 
that fruit in shape and color. 

GAS. In the article ELEMENT is 
explained the difference between a 
solid, a fluid, anda gas. The com- 
mon gas which we burn for light is 
made out of coal. You can make 
some very easily. Break a piece of 
bituminous or soft coal into bits, 
Gill the bowl of a tobacco pipe 


with them, and cover the mouth over 
with moist clay and dry it. When 
well dried put the bowl into the fire 
where it will heat red-hot. In a 
short time a kind of yellow smoke 
will come out of the stem of the pipe, 
which will burn with a bright flame 
when lighted. 

This smoke is coal gas, but it is 
not pure like that which we burn in 
our houses. If the end of the pipe 
stem be put under water, the gas 
will rise up through the water in 
bubbles. You can collect these 
bubbles of gas in a small bottle or 
other vessel in a very simple way. 
Fill the bottle full of water and turn 
it upside down in a bowl of water. 
The water will not run out of the 
bottle, because the pressure of the 
AIR on the water in the bowl will 
keep it in its place. If now the end 
of the pipe stem be put under the 
mouth of the bottle, the bubbles of 
gas will go up intoit, and push the 
water down little by little; and if 
there be gas enough made in the 
pipe bowl, it will finally fill the bottle 
full, taking the place of the water. 
Thus you will have a bottle of gas, 
which will burn when lighted. All 
the coal gas used in cities and towns 
is made and collected in the same 
way, only the coal is heated in 
great brick or iron ovens instead of 
in tobacco pipes, and the gas is col- 
lected in immense iron gas-hol¢.ers 
instead of in bottles. 

If now you take off the clay from 
the pipe you will find some COK# in 
the bowl. This is some of the CAR- 
BON of the coal; a part of the 
carbon has gone off with all the HY- 
DROGEN to make the gas, and this 
is all that is left. When we burn 
coal in the open air we get from it 
flame and ashes, but when we burn 
it in tight ovens, we thus get gas 
and coke. In making gas the coal 
is not really burned, but distilled 
(see ALCOHOL), and the gas passes 
off from the coal without making 
any flame. The ovens for distill .ag 
coalare called retorts, Several ere 
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usually built up together, so that they 
may all be heated by one furnace, 
for there must be a fire outside the 
retort to heat the coal inside. When 
the retorts are filled with coal, the 
doors are closed tight and the coal 
inside is heated red-hot, when it 
gives off air, steam, tar, AMMONIA, 
and gas. All these pass off into 
a great pipe at the back of the re- 
torts: the tar and ammonia run off 
‘nto cisterns, and the hot gas goes 
into coolers, where it is cooled. It 
is next purified by passing over lime, 
which takes up all the ACIDS in it, 
and lastly is put into the gas-holders 
for use. 

The gas-holders are the great 
round iron boxes, as large and as 
tall as houses, which are seen at all 
gas-works, Each one, which is open 
at the bottom, stands in an immense 
tank of water, and is so hung with 
weights, chains, and pulleys that it 
can easily rise as the gas collects 
init. When full of gas, gas-holders 
stand up very high, but as their bot- 
toms are all the time under water, 
none of the gas can leak out. Large 
gas mains or pipes lead from the gas- 
holders underground through the 
streets, and the great weight of the 
gas-holders pressing down on the 
gas in them keeps the pipes full and 
forces the gas through the smaller 
pipes into houses and stores. In 
each place where gas is used the gas 
passes from the pipe leading in from 
the street through a little box called 
a metre (Greek metron, measure), 
which not only measures it but keeps 
an account of it,so that the gas com- 
pany can tell, by looking at the me- 
tre, just how much gas has been 
burned. 

After passing through the metre 
the gas is carried though small 
pipes all though the building where 
it isused. These small pipes end in 
burners, where the gas is lighted. A 
burner is nothing more than a little 
opening in the end of the pipe to let 
the gas through, but as the gas will 
give more light if every bit of it be 
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burned, various kinds of burners have 
been made, some with rows of little 
holes and some with little slits of 
different shapes, so that all of it will 
get to the oxygen of the air and none 
pass off as smoke. Thus we have 
fish-tail, fan-tail, swallow-tail, bat- 
wing and other burners. The Ar- 
gand burner (see LAMP), so made 
that the gas comes out in a circle of 
little jets and has a glass chimney 
fitted to it, is one of the best, as it 
gives a very steady light. 

Coal Tar. The tar which runs 
out of the coal in making gas was 
for a long time looked upon as al- 
most worthless. It was used to 
paint iron fences, and other iron out 
of doors, to keep it from rusting, to 
mix with gravel to put on to roofs, 
and to mix with dirt to make side- 
walks. But after atime it was found 
out that many valuable things could 
be made from it, among which are 
naphtha, used for dissolving India- 
rubber and for mixing with differ- 
ent resins for making varnishes. 
From naphtha are made a kind of 
oil called benzole, used im lamps, 
other oils used for oiling machinery, 
for preserving wood from rotting, 
and for making dyes. From it are 
also got a good many acids, espe- 
cially carbolic acid; the substance 
called aniline, from which the beau- 
tiful DYES called aniline colors are 
made; and paraffine, used in mak- 
ing candles. All these things are 
made by distilling (see ALCOHOL) 
coal tar in a close iron vessel. After 
the oils and other substances have 
passed off as steam, what is left in 
the vessel becomes solid on cooling, 
and forms a kind of pitch or As- 
PHALTUM, used in laying wooden 
pavements. : 

Natural Gas. The natural gas 
that comes from the earth, generally 
with petroleum, has long been known 
and used. In China gas rises from 
salt beds in the province of Szechuen 
and is carried through bamboo pipes 
and used both to light houses and to 
jheat pans for boiling brine, At 
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Baku, on the shores of the Caspian 
Sea, the natural gas from the petro- 
leum deposits has burned for centu- 
ries. In the United States natural 
gas was used in 1824 to light the 
hotel at Fredonia, N. Y., when Gen- 
eral Lafayette visited that place. 
But, though known so long ago, 
it was not much used until the sink- 
ing of oil wells began in Pennsyl- 
vania. A good deal of gas always 
comes up with petroleum, and some 
of the wells give nothing but gas. 
Much gas was wasted at first, but 
now it is saved and carried in pipes 
to be used for fires and lights. Many 
towns and cities in Pennsylvania, 
New York, and Ohio are entirely 
heated and lighted by natural gas. . 

Natural gas is largely made up of 
HYDROGEN and marsh gas, which 
contains much CARBON. It is be- 
lieved to come from the decomposi- 
tion of animal and vegetable sub- 
stances which ages ago were sunk 
deep in the earth. The gas rises 
and fills natural caverns or reser- 
voirs, which are roofed over by 
rocks or solid clay strata so that it 
cannot escape upward, though it 
exerts an immense pressure. When 
a well is drilled through the rock or 
clay roof into the reservoir, the gas 
rushes up with great force. In 1878, 
a well at Murraysville, eighteen miles 
east from Pittsburg, had been sunk 
a quarter of a mile (1320 feet), when, 
without any warning, the derrick 
and other works at its mouth were 
blown into the air, and the gas 
rushed out with a noise that was 
heard five miles away. For several 
years the gas was wasted; then it 
was found out how it could be car- 
ried in pipes to Pittsburg. Other 
wells were sunk in the same neigh- 
borhood and later at Washington 
and Tarentum, southwest and north- 
east from Pittsburg, and now the 
city is mostly heated and lighted by 
the gas, even the factories and fur- 
naces using it instead of coal; and 
Pittsburg, once a smoky, dirty city, 
is one of the cleanest in the country. 
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Gas wells have been sunk also in 
Ohio, West Virginia, New York, 
Kentucky, Tennessee, California, and 
other States. 

The word gas was made by a phy- 
sician named Van Helmont (Brus- 
sels, 1577-1644), and given to all 
substances like air. It is from the 
Dutch geest, German gest, mean- 
Ing spirit. 

GAS ENGINE. The gas engine, 
which is driven by the combustion or 
explosion of a mixture of coal gas or 
gasoline and common air, differs 
much from the steam engine, though 
like it it gets its power from the 
energy of heat (see MOTOR). Ithas 
no boiler, furnace, nor fire, and con- 
sequently, makes no dirt, smoke, or. 
ashes, and it is ready for use at once 
without having to wait to get up 
steam. It is, too, more simple than 
the steam engine and does not re- 
quire a skilled operator, and is abso- 
lutely safe from explosion. It is 
therefore much used in automobiles, 
small yachts and launches, and in 
minor industrial works. 

The power of the gas engine comes 
from the expansion of gas, which 
drives a piston in a cylinder, the 
energy of which is conveyed by 
means of a connecting rod to the 
main shaft of the engine. The plan 
of the gas engine and the method of 
its working will easily be understood 
from the illustration, which gives a 
top view. In this A is the cylinder 
and B is the fzston, which is con- 
nected by the connecting rod C with 
the mazz shaft, L, driving the large 
fly-wheel. The connecting rod is 
hinged to the piston by the steel bolt 
D, called the cvoss-head gudgeon, on 
which it turns just as its other end 
turns on the crank-pin of the crank 
that revolves the main shaft. The 
mixed gases, made up of gasolene or 
coal gas and common alr, prepared 
in a receptacle outside of the cylinder, 
are admitted into the chamber ¢, and 
thence through the valve @ into the 
explosion chamber ¥, which opens 
into the cylinder A. The admission 
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valve d is opened by the cam J, 
which is mounted on the governor- 
shaft N and is controlled by the 
governor S so as to vary the amount 
of gas entering. 

In the explosion-chamber E is the 
sparking-apparatus F, which is 
joined to an electric battery, the 
wires of which are shown, and which 


379 


ee 


GAS ENGINE 


the governor-shaft. As in the high- 
pressure steam engine the used steam 
is removed by permitting it to escape 
into the air, so in the gas engine the 
products of the exploded gas are re- 
moved through the valve P, which is 
opened at each revolution of the 
governor-shaft by means of the crank 
Q and the cam R, permitting them 


is worked also by a connection with] to escape through the erhaust-pipe é. 
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Plan of a Gas Engine. 


It is now easy to see how the gas 
engine works, When the explosion- 
chamber is filled with the gas mix- 
ture, the admission is cut off, and the 
gas is exploded by an electric spark. 
The explosion develops heat enough 
to expand the gases and drive up the 
piston. Thereturn of the piston then 
expels the products of the combus- 
tion. The second stroke of the piston 
lets in a new charge of mixed gases, 
the return stroke compresses them 
and they are then exploded by another 
spark. The piston thus makes two 
strokes and returns, giving two com- 
plete revolutions of the main shaft 
for each explosion. On account of 
the great amount of heat generated 
by the explosion of the gases, the 
cylinder is provided with spaces or 
cavities, marked H, around it for the 
circulation of cold water, which is 
admitted by pipes. 


Gas engines are made up to 1000 
horse power, and some even larger. 
The best cf them are nearly twice as 
efficient as the best steam engine, by 
which is meant that nearly twice as 
much of the energy or power pro- 
duced by the combustion of the fuel - 
is utilized in the gas engine as in the 
steam engine. In the steam engine 
a large part of the heat is lost in the 
furnace and boiler before it reaches - 
the cylinder, while in the gas engine 
the combustion takes place in the 
cylinder itself. Even with this ad- 
vantage the gas engine does not 
change more than 25 per cent of the 
total heat energy into mechanical 
work. But this is better than the 
steam engine, in which scarcely 15 
per cent of the heat energy is saved. 
The first practical gas engine was 
made in 1878, by Dr, Otto of Ger- 
many. 
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A recent engine, called from its 
inventor the Diesel engine, works 
in a somewhat different way. Pe- 
troleum is sprayed into the cylinder, 
and common air, drawn in at the 
first outward stroke of the piston, is 
subjected by the return stroke to a 
pressure of about 500 pounds to the 
square inch. By this the temperature 
is raised to so high a degree of heat 
as to cause the petroleum to take 
fire, and its combustion works the 
engine. 

GASOLINE, a colorless, volatile, 
inflammable fluid made from crude 
petroleum. In commercial use all 
the lighter products of petroleum 
distillation are called naphthas as 
distinguished from the heavier oils. 
American petroleum, which is much 
richer in naphtha than Russian 
petroleum, is refined into various 
grades, commercially known as gaso- 
line, benzine, benzoline, etc. Gaso- 
line, the lightest part of crude petro- 
jeum, is made by distillation like any 
other spirit and in much the same 
kind of a still (see ALCOHOL). 

Gasoline is very volatile, that is, it 
is so nearly a gas, that when ex- 
posed to air it rises in an invisible 
vapor and quickly evaporates. The 
highest grade cannot therefore be 
kept long in barrels for, even when 
they are coated with wax or pitch, 
it will pass through the wood. It is 
therefore mixed with lower grades 
and kept in storage tanks until 
wanted for use. 

Gasoline has many uses. Illumi- 
nating gas is made from it in places 
far from gas-works, and it is much 
used by dyers and scourers for clean- 
ing fabrics, kid gloves, etc. But its 
chief use is for supplying gas engines, 
gasoline automobiles, and gasoline 
Jaunches with power. It is some- 
times burned for fuel in vapor stoves, 
and mixed with coal gas and water 
gas to enrich them; but it has to be 
used very carefully, for when mixed 
with common air in certain propor- 
tions is a dangerous explosive. 


GAUZE, a very light fabric of silk | 


or linen, so thin that one can see 
through it. In weaving, gauze is 
something between plain weaving 
(see LOOM) and plain lace or bob- 
bin net. An inferior kind of gauze 
is made of silk and cotton; and 
there is alsoa flannel called gauze 
flannel. A figured gauze, worked 
with flowers of silver and gold, ona 
silk ground, is made chiefly in China. 
Unsized cotton gauze, a kind of 
cheese-cloth, is much used by sur- 
geons for dressing wounds, as it ab- 
sorbs fluid without becoming matted. 

The word gauze was made from 
Gaza, a city of Palestine, whence it 
was first brought; the Spanish still 
call it gasa. 

GAZELLE. See ANTELOPE. 

GELATINE, an animal substance 
that melts easily in hot water, but 
which stiffens like a jelly in cooling. 
It is usually made from clippings of 
hides, hoofs, horns, and the feet of 
calves, cows, sheep, pigs, and other 
animals. These are carefully cleaned 
and boiled for a long time; the li- 
quor is then strained and allowed 
to gelatinize or form a jelly, This 
jelly, which is called size, has a very 
bad smell, but it is sometimes puri- 
fied with sulphurous acid and used 
for ISINGLASS. When not purified, 
it is cut into slices, dried, and sold as 
GLUE. 

In the article BONE is told how 
by soaking a bone in weak acid all 
the hard part is eaten out and only 
the soft part is left. By boiling this 
soft part it will turn into size, which, 
when cool, becomes gelatine. 

Gelatine is made up into beauti- 
ful sheets, some of which are clear 
like glass and some beautifully col- 
ored and stamped with ornamental 
designs. These sheets are used in 
France instead of glass for cover- 
ing lanterns. A very pure qual- 
ity of gelatine is manufactured 
from the swimming bladders of 
the large fish called the sturgeon. 
Photographers use much gela- 
tine, and apothecaries make large 
use of it for covering pills and 
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for making capsules to put bad tast- | 


ing medicines in. A very pure kind 
of gelatine, prepared in France 
from bones, is much used by cooks, 
instead of isinglass, for making 
desserts. 

The word gelatine is from the 
Latin ge/are, to stiffen with cold. 

GIMP,a kind of trimming used 
on dresses, curtains, and furniture. 
It is made of silk, wool, or cotton, 
with a fine wire or cord twisted 
among the threads to stiffen it. 

The word gimp is in old French 
guimpe, guimple, a nun’s wimple. 

GIN, an alcoholic liquor, distilled 
from rye and barley and flavored 
with juniper berries. It was first 
made in Holland, whence it is 
often called hollands. Itisalso called 
sometimes Schiedam schnapps, be- 
cause there are a great many gin 
distilleries at Schiedam. Pure gin 
is about half alcohol. 

The word gin is shortened from 
geneva, which is from the French 
gentévre, JUNIPER. Schnapps isa 
Dutch and German word meaning a 
dram. 

GINGER, a kind of spice made 
from the root of a plant that grew 
first in Asia, but is now raised largely 


in the West Indies. The root, which 
is about as large round as a man’s 
finger, is dug up when the stem 
withers, and scalded, dried, scraped, 


and washed. The young roots, pre- 
served in sugar syrup, make a de- 
licious sweetmeat, called candied 
ginger, which is sent to foreign 
countries trom China, the East 
Indies, and the West Indies. 

Ginger has much starch in it. Its 
strong taste is given to it by a light 
yellow oil, called oil of ginger. Es- 
sence of ginger is used as a medi- 
cine and by cooks for flavoring, and 
the spice itself, made by grinding the 
roots to powder, is used for making 
GINGERBREAD, ginger cakes, gin- 
ger beer, ginger pop, and ginger wine. 

The word ginger was once spelled 
gingiber, and is from the Latin 
gingtber, ginger. 

GINGERBREAD, a kind of cake 
flavored with ginger. It is made in 
several ways, in soft cakes one or 
two inches thick, in thin cakes called 
ginger-snaps, or in small buttonlike 
cakes called ginger-nuts. Ginger- 
bread is often seen in bakers’ win- 
dows made into figures of men, ani- 
mals, and other things, and painted 
and gilded. In old times such fig- 
ures were largely sold in country 
fairs in England, and from them or= 
namental work, cut or carved into 
strange forms, came to be called 
‘“‘gingerbread-work.” The doum 
palm of Egypt is sometimes called 
the gingerbread tree, because its 
bark looks like gingerbread. Gin- 
gerbread is said to have been sold 
in Paris as early as the fourteenth 
century. In those days it was made 
of rye flour, kneaded with honey 
and ginger; but afterward, in Eng- 
land, wheat flour and molasses were 
used. 

The word gingerbread is made up 
of GINGER and BREAD. 

GINGHAM, a kind of colored cot- 
ton cloth first made in India. Its 
colors are woven in, instead of 
printed on, as in calico, the yarn 
being dyed. Some ginghams are of 
one color, like those used for cover- 
ing umbrellas, and some of two or 
more eciors woven in checks or 
stripes. 
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The word gingham is probably 
from the Javanese word gzuggang, 
gingham. 

GINSENG, the root of acommon 
plant, much valued by the Chinese as 
a medicine. The plant, which grows 
about a foot high and bears yellow 
flowers and scarlet berries, is found 
from the Atlantic coast to the Rocky 
Mountains. It is said not to be 
genuine ginseng, but .it belongs to 
the same family; and about 500,000 
pounds of the roots are gathered and 
sent every year to China, where it 
sells for $2 to $4 apound. It grows 
in abundance in forests back of the 
Catskill Mountains, where many 
men, women, and children go “ gin- 
sening,’ as they call it, every Sep- 
tember. At Summit Station, Onon- 
daga County, New York, is a ginseng 
farm, where it is cultivated. 

The Chinese call ginseng “ super- 
natural treasure for all desires,” and 
believe it to be a sure cure for every 
disease. The best, raised in Man- 
churia, sells for its weight in gold, 
and is used mostly by the imperial 
family and great nobles. The gov- 
ernment taxes it and gets a large 
revenue from it. Doctors here and 
in Europe say that ginseng has very 
little medicinal value, but the 
Chinese think that our opinion of. it 
is only another proof of the want 


of common sense of the “foreign 
devils.” 
GIRAFFE. This beautiful animal 


is found wild only in Africa. The 
first one ever seen in Europe was 
shown by Julius Cesar in the circus 
_in Rome, and others were afterward 
exhibited there by other emperors ; 
but after the fall of Rome, no live 
one was ever taken to Europe until 
1827, when the Pacha of Egypt gave 
one to the French and one to the 
English, Many giraffes have since 
been brought from Africa and shown 
in menageries, both in Europe and 
this country, and now almost every 
child knows how one looks. 

A full-grown giraffe is sixteen or 
seventeen feet high, or nearly three 


times as tall as a man. Its long 
neck enables it to eat from the tops 
of high trees, the leaves of which 
make a large part of its food. Its 
tongue is long and slender, and can 
be run far out to draw leaves and 
branches toward its mouth. Be- 
tween its ears are two short horns, 
not like those of the ox, but only 
bones covered witha hairy skin. Its 
body is short, and is higher in front 
than behind, so that the backbone 
slants downward. Its legs are 


Head of a Giraffe. 


slender, and the feet have cloven 
hoofs, like those of an ox. The skin, 
which is of a light reddish orange 
marked with large spots of a darker 
color, is covered with short hair. 
The neck has a short mane, and the 
tail has a tuft of black hairs at its 
end. The giraffe’s gait is very awk- 
ward, as it moves both the legs on 
one side at the same time, like a 
pacing horse, but it can run very 
fast, and only a swift horse can 
catch it. 

Giraffes live usually in families of 
about a dozen, generally on the edge 
of deserts where they can see all 
round, Their chief enemies are the 
lion and the panther, from which 
they can run away in the open coun- 
try ; but when a giraffe is caught in 
woods by one of these beasts, it 
fights with its fore feet with such 
force that it sometimes kills or drives 
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it off, but is often killed itself. The 
Hottentots lie in wait for the giraffe 
near its watering-places, and shoot 
it with poisoned arrows. They eat 
its flesh, and make straps, cups, and 
leather bottles out of its thick skin. 
The Arabs are also very fond of 
giraffe meat, and they make shields 
of its hide, and thread and strings 
of its long sinews and tendons. 
Many giraffes are now hunted for 
menageries, but it is very seldom 
that a full-grown one is caught. 
They are usually chased when the 
young are sucklings. When a baby 
giraffe is caught, it will soon become 
very tame, if it can be made to eat ; 
but often it will not take any kind of 
food, and dies in a few days. In 
menageries giraffes are fed on grain, 
Indian corn, carrots, and hay. 

Sir Samuel Baker and other A fri- 
can travellers say that wild giraffes 
are far handsomer than those seen 
in menageries, the color of the skin 
changing its tints in different lights 
as the animal moves along. The 
eyes are larger and more beautiful 
than those of the gazelle (see AN- 
TELOPE). ‘The giraffe can see very 
far, and it has also a very strong 
scent, and can smell a man a great 
distance off if the wind happens to 
be blowing toward it. On this ac- 
count hunters find it very hard to 
get near enough to one to shoot it, 
and can do so only by creeping up 
against the wind behind grass and 
bushes. Even then the giraffe often 
spies the hunter and runs away, be- 
cause its neck is so tall that it can 
see over most bushes. 

The giraffe is a MAMMAL of the 
order umgulata, or animals. with 
hoofs, 

The word giraffe is in Spanish 
gtrafa, which is from the Arabic 
eurafa, meaning long-neck. 
animal is sometimes called camelo- 
pard, from the Latin camelus, camel, 
and pardalis, panther, because it is 
like a camel in some things, and is 
spotted like a panther. 

GLACIER. See ICE, 
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GLASS. Thethings out of which 
glass is made are among the most 
common in nature. One of the prin- 
cipal non-metallic ELEMENTS is SIL- 
1CON, which is found almost every- 
where mixed with OXYGEN, in which 
state it is called silicic acid or silica, 
It is really an ACID, although a very 
weak one, for when heated red-hot it 
will mix with ALKALIES or BASES 
to form SALTS, which are called sili- 
cates. Common glass is only a sili- 
cate of soda or of potash, that is, it 
is a mixture of silica with the alkalies 
or bases called SODA and POTASH. 
By mixing some other things with 
these ali the different kinds of glass 
are made. Silica is found in its 
purest form in rock crystals, some 
of which are almost as clear and 
bright as diamonds; but all quartz, 
flint, sandstone, and sand are made 
of it. Formerly the silica for making 
glass was mostly got from flint, 
which was burned and ground to 
powder; hence the name flint glass. 
But now pure white quartz sand is 
generally used, the best in the world 
being found in Berkshire County, 
Massachusetts. Sodais easily made 
from salt, and potash is found in all 
ashes. Lime, which is also a very 
common mineral, is put into glass to 
harden it; and oxide (see OXYGEN) 
of lead to make it brilliant. Other 
oxides of metals are used to color 
glass: for instance, the oxide of iron 
gives it the green color seen in com- 
mon bottle glass. 

The different things used in mak- 
ing glass are carefully sifted and 
mixed together before melting. The 
mixture, which is a kind of coarse 
yellowish flour, called ‘frit’ or 


i‘ batch,” is melted in large pots set 


into a furnace. The furnaces, which 
are usually in the centre of the glass- 
house, are built of fire-proof bricks, 
made out of clay and a CEMENT got 
by grinding up old pots or crucibles. 
The fire in the furnaces, in which 
coal is burned, is never put out until 
one is so worn that a new one has 
to be built, which is every year or 
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two. Each furnace holds eight or 
ten pots, which are so placed upon 
stands that the fire can get all round 
them; and opposite each pot is a 
door, called a working-hole, through 
which the workman can fill it with 
frit, or take the melted glass out of 
it. The pots are made of the same 
clay as the furnace, and are of sev- 
eral shapes, of which two kinds are 
shown in the picture, Fig.1. The 


Fig. 1.—Crucibles, 


one open at the top is used for melt- 
ing common glass ; and that covered 
over, with an opening in front, for 
those glasses in which lead and other 
metals are used, and which need less 
heat. Common glass, which is 
made of only sand, soda, and lime, 
needs much more heat, because the 
frit will not melt unless the flame of 
the furnace can reach it. When the 
pots are set into the furnaces they 
are not taken out until they are used 
up. They last generally from one to 
two months. 

When all is ready, the frit, mixed 
with about one fourth its weight of 
broken flint glass, is thrown, with 
a clean iron shovel, into the pot 
through the furnace doors, which are 
then closed tight, and the fires are 
raised to a white heat, which melts 
little by little the contents of the pots 
into liquid glass ready for use. It 
usually takes twenty-four hours to 
melt a furnace full of glass-pots. 
When it is done the heat is allowed 
to go down until the glass becomes 
about as thick as paste, and it is 
kept in that state until it is all used 
up by the workmen, who labor day 
and night, six hours at a time. The 
principal tool used in working glass 
is the blowing-tube, an iron pipe 


about five feet long, one end of which 
is covered with wood, so that the 
person using it may not burn his 
hands while the other end is red-hot, 
wood being a non-conductor of 
HEAT. Besides this each workman 
has asolid ironrod called a “ punty,” 
a pair of shears, a pair of spring 
tongs, like sugar tongs, to pick up 
pieces of hot glass, and several cali- 
pers and other small tools to shape 
with. The glass maker’s chair is a 
low wide bench with two arms, like 
those of a chair, on which he can 
roll his blowing-tube when he wishes 
to shape the hot glass at the end of 
it; and the marver (from French 
marbre, marble, because it was 
formerly made of marble) is asmooth 
cast-iron slab, on which he can roll 
the hot glass to make it round. 

The method of blowing and of 
working will be best shown by tell- 
ing how a wineglass is made. 
There are two ways of doing this, in 
one of which it is done entirely by 
the skill of the workman, while in 
the other he is aided by a mould or 
press. In the first process the 
workman takes out of the melting 
pot on the end of his blowing-tube 
glass enough for one wineglass, as 
shown in the picture, in a, ioe) 
He then blows through his tube and 
males a bubble of glass as in 6, and 
after rolling it on the marver flattens 
its end with a wooden tool called a 
battledore, as in c. A lump of 
melted glass is stuck on the flat end, 
as in da, and the workman gives it 
the form, shown in g, by rolling his 
blowing-tube over the arms of his 
bench and shaping the hot glass 
with a kind of shear called ‘‘ pucellas.” 
A little globe of glass is now fastened 
to the end of this and opened with 
the points of a tool, asin f, which 
makes it flat, as ing. A little hot 
glass is then taken up on the punty, 
by which it is stuck to the bottom of 
the wineglass, as in /, and the other 
end, to which the blow-pipe is still . 
fastened, is cut off across the dotted 
line. The top is then trimmed with 
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the shears, as in z, and the glass is 
finally finished, as in 7. It is then 
knocked off from the punty and car- 
ried by a boy on a forked rod to an 
oven, where it is heated with many 
others and then allowed to cool 
slowly. This process, which is called 
annealing (from Anglo-Saxon anel- 
an, to bake), tempers the glass, that 
is, makes it less brittle and less apt 
to brea. 

A common decanter is made in 
much the same way. A lump of 
glass is gathered on the end of the 
blowing-iron, as ina, Fig. 3. The 
workman blows it up a little and 
swings it round his head until it 
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takes the shape 4. More blowing 
and swinging make it larger and 
longer, when the end is flattened 
with the battledore, as in ¢. It is 
next made into the shape @, when 
it is stuck on to the punty at the flat 
end, and cracked off from the blow- 
ing-iron across the dotted line. The 
mouth is then heated in the furnace 
and shaped with tools. Another 
workman then akes some melted 
glass on the end of a punty and 
winds it round the neck to make a 
ring, as shown in e, and the first 
workman rolls the decanter round 
and round on the arms of his table 
and shapes each ring thus put on 


Fig. 2.—Making a Wine Glass. 


with a tool. Lastly, the neck is 
softened again in the furnace and 
the mouth and lips are finished, as 
shown in f. Such a decanter is a 
plain one, but many decanters are 
ground and beautifully ornamented. 

The second way of making drink- 
ing glasses and other small pieces of 
table ware is called pressing. The 
workman gathers a lump of glass on 
the end of his punty and drops it 
into a kind of mould shaped like the 
outside of thearticle to bemade. A 
plunger, shaped like the inside of 
the article, is then pressed down 
into the hot glass, which is thus 
squeezed into the exact form wanted. 
A great many tumblers are made 


in this way. The little prisms, or 
three-cornered ornaments of glass 
which are often hung on chandeliers, 
are pressed between two brass dies, 
each of which makes one half the 
prism. One of the dies is fitted with 
little steel points which pierce the 
holes for the wires by which the 
prisms are fastened to each other. 
Class-Cutting. After wineglasses, 
goblets, tumblers, decanters, and 


other glassware have been an- 
nealed, they are often cut. Glass- 
cutting is really grinding. The glass 


to be cut is first ground by being 
held against a cast-iron wheel, which 
has a thin stream of sand and water 
dripping on it from a box above, 
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The sand wears away the glass, but 
leaves rough marks. These are first 
smoothed out on a stone wheel wet 
with water, then on a willow-wood 
wheel covered with PUMICE and rot- 
ten-stone, and finally polished on 
a wooden wheel with a soft powder 
called putty-powder, made of the 
rust (oxide) of tin and lead. Glass 
engraving is done by wearing down 
the glass on very small wheels of 
iron, copper, or lead, covered with 
emery or some other powder, and 
made to turn round very fast in a 
lathe. Some glass is engraved by 
means of the SAND blast. 

Window Glass. The making of 
window glass is one of the most 
important of glass manufactures. 
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There are three kinds of it, crown 
glass, cylinder or sheet glass, and 
plate glass. Crown and cylinder 
glass are both made by blowing, but 
in different ways. In making crown 
glass the workman collects a lump 
of glass on his blowing-tube, and 
blows itinto a hollow ball, as shown 
in a, Fig. 4. A boy now takes 
some melted glass on the end ofa 
punty, and sticks it to the bottom of 
the ball. The workman then breaks 
off his blowing-iron, and the hollow 
ball, held up on the punty, takes the 
form 4 It is then carried to the 
mouth of a furnace where it is turned 
round while the heat softens the 
glass. As the glass gets softer it is 
turned faster, the opening at the top 
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Fig. 3.—Making a Decanter. 


slowly widens as in ¢, and the glass 
finally spreads out into a round flat 
plate, asin d. This plate, which is 
about five feet wide, is of equal thick- 
ness all over, excepting in the middle, 


2 
Fig. 4.—Making Crown Glass. 


where it is fastened to the punty, 
where there is a swelling called the 
“pbull’s eye.” As the plate is very 
soft it would fold together if the 
workman stopped turning it, so he 


keeps up the motion until it is cool 
enough to retain its shape. It is 
then sent to the annealing oven, and 
when annealed is cut up into window 
panes. 

In making cylinder or sheet glass, 
the glass ball is blown up in the same 
way, and is then swung backward 
and forward, and finally entirely 
around over the workman’s head, 
until it takes first the shape a, Fig. 
5, and then the shape shown in 6, 
it is next heated at the furnace until 
the end becomes soft. The work- 
man then closes the end of his blow- 
ing-tube so that the air cannot get 
out, and the heat swells the air in 
the inside of the glass and bursts out 
the end,as shown ine. The soft 
edges of the opening are now worked 
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out until they are straight with the 
sides of the cylinder, as shown in d. 
The cylinder is next laid on a rest, 
the blowing-pipe is broken off, and 
the workman wraps around the end 
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Fig. 5.—Making Cylinder Glass. 


where the pipe was fastened to it a 
thread of melted glass. In a few 
seconds he takes this off, and on 
touching his cold shears to the hot 
line made by it, the end of the cylin- 
der cracks off as neatly as if it had 
been cut by a diamond, The cylin- 
der, which is now precisely like a 
common argand lamp chimney, only 
much larger, is then cut open witha 
diamond and spread out flat, after 
which it is annealed. 

Plate Glass is made in a wholly 
different way. The glass is dipped 
out of the melting pots into smaller 
ones called cisterns, which are so 
made that they can be hoisted out 
by means of a CRANE, and their 
contents emptied upon the casting 
table. This is a large thick iron 
table, made perfectly level and 
smooth. The melted glass is poured 
quickly over the table, being kept 
from running off the sides by long 
strips of metal, which are just as 
high as the thickness of the giass to 
be made. A heavy copper. roller, 
whose ends rest on the strips, is then 
rolled over the glass, which spreads 
it out to the same thickness on all 
parts of the table. If there is too 
much glass, some of it runs over the 
edge and falls into water. As soon 
as the plate is cool enough to be 
moved it is put into the annealing 
oven, where it stays five days. 
When the plates are taken from the 
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oven they are examined to see if they 
are fit for large plates; if any are 
found with flaws in them, they are 
cut upinto small plates. The plates 
are finally ground by rubbing two of 
them together, with sand and water, 
and are then polished bright with 
EMERY and water, and finally with 
FELT rubbers. The largest window 
panes used in stores, and the largest 
MIRRORS, are made in this way. 

Colored Glass for windows is 
made either like crown glass or like 
cylinder glass. The colors are made 
by mixing oxides of metals (see OXY- 
GEN) with the other materials: thus 
gold gives red tints, from rose color 
to ruby and purple; silver yellow; 
copper in one form aruby red, and in 
another emerald green; cobalt, rich 
blues ; arsenic, pure white ; iron, dull 
green, etc. Sometimes, when the 
colors are too deep to let the light 
through, the glass is made clear on 
one side and colored on the other. 
This is easily done. The workman 
first gathers some clear glass on his 
blowing-iron, rolls it into shape on 
the marver, then dips it into a pot 
of melted colored glass, and finally 
blows it up and makes it into crown 
or sheet glass in the usual way. 
When finished the pane has only a 
thin skin of the colored glass on one 
side. Flint glass bottles, toilet-sets, 
and other vessels of plain glass are 
often colored on the outside in this 
way, and then ornamented with beau- 
tiful patterns by cutting through the 
colored layer by grinding on wheels, 
so that the clear glass underneath 
shows through. 

Stained Glass, seen mostly in 
church windows, is made by painting 
the surface of clear glass with vari- 
ous materials, chiefly the oxides of 
metals, mixed usually with oil of 
turpentine, The pictures are painted 
with brushes like oil paintings; the 
glass is then heated red-hot in a fur- 
nace until the colors become stained 
into it. By this means a complete 
picture can be made on one large 
pane of glass, which in old times was 
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made up of a great number of small 
pieces set in lead frames. 

History of Glass. The Roman 
writer Pliny says that glass was first 
found out by some Pheenician sailors, 
whose ship was driven ashore at the 
mouth of the river Belus, in Syria. 
As the sea was very rough they 
cooked their dinner on the beach, 
and finding no stones to rest their 
pots on, they put under them some 
pieces of mztrum (supposed to be 
soda), with which their vessel was 
laden. This and the sand, melted 
by the heat of the fire, ran together 
and made glass, which the sailors 
were surprised to find among the 
ashes. As it would take a much 
stronger heat than could be got from 
an open fire to melt glass, this story 
is hardly to be believed. But there 
is no doubt that the Phoenicians knew 
how to make fine glass, which they 
cut, engraved, gilded, and _ stained 
of the most beautiful colors. They 
probably learned the art from the 
Egyptians, who made glass at least 
three thousand years before Christ. 
In some of the tombs near ancient 
Thebes, are still to be seen pictures 
of workmen blowing glass in the 
same way in which it is blown to-day. 
The Greeks knew how to make very 
beautiful glass, and a large number 
of ancient cups, bottles, vases, and 
urns, of many shapes and colors, 
found in tombs in the island of 
Cyprus by General di Cesnola, are 
now in the Metropolitan Museum of 
New York. The making of glass 
was not carried on in Rome until 
about the first century before Christ. 
Beautiful specimens of Roman glass 
have been found in Pompeii and 
Herculaneum, and it is known that 
many of the principal houses in those 
cities had glass windows. After 
Rome was destroyed by the bar- 
barians, the art of fine glass-making 
was nearly lost, and only churches 
and public buildings had glass win- 
dows. For a long time the Vene- 
tians made the best glass in Europe, 
and it is probable that they first made 


glass mirrors. Three hundred years 
ago glass windows were so rare in 
houses in England that only castles 
and the houses of the rich had them, 
and the window frames were often 
taken out and packed away for safe 
keeping when the family were not at 
home. 

The word glass is from the Anglo- 
Saxon glds. 

GLOVE, a covering for the hand, 
differing from the mitten in having a 
sheath for each finger. Gloves are 
made of worsted, cotton, silk, India- 
rubber, and different kinds of skins. 
Those made of threads are woven on 
machines; skin gloves are cut out 
and sewed together. The finest kid 
gloves are made from the skins of 
kids, but many of the cheaper kinds 
are made of lamb, rat, and other thin 
skins. The skins are first prepared 
and dyed with great care, The 
different pieces for the glove are cut 
out with punches, which make at the 
same time the little holes for the 
stiches along the edge of each. 
The two edges to be sewed together 
are then placed in the jaws of a VICE, 
having fine teeth like those of a 
comb, through which the needle is 
passed so as to make the stitches 
even. When sewn, the gloves are 
beaten in a damp linen cloth to soften 
them, and then pressed. Fine gloves 
of dogskin and other heavy skins are 
made in England; and good buck- 
skin gloves and some kid ones are 
made in the United States. 

Gloves have been worn by almost 
all nations from the most ancient 
times. Inthe Middle Ages they were 
a costly part of the dress both of men 
and women, and were often richly 
embroidered and ornamented with 
precious stones. It was customary 
for a knight who had won a lady’s 
favor to wear her glove in his helmet, 
and in those times the throwing down 
of a glove was the common way of 
inviting a person to fight a duel. 

The word glove is from the Anglo- 
Saxon glof. The Germans call a 
glove hanidtschuh, hand-shoe. 
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GLUE, a coarse kind of GELA- 
TINE, used as a cement for sticking 
things together. Itis made usually 
from the parings of hoofs and hides 
from tanners’ and furriers’ shops, 
and the clippings of hoofs, ears, and 
tails from slaughter-houses. These 
are cleansed by soaking in lime-water, 
and boiled in a large network bag 
until all the gelatine is out of them. 
The liquor is then drawn off and 
fined, or clarified, when it is cooled to 
ja jelly, which, while still soft, is cut 
‘with a spade into square pieces. 
These are next cut with a brass wire 
into thin slices, which are diied in 
the open air and afterward by stove 
heat. 

The contents of the bag are boiled 
a second and a third time to make 
size, akind of thin glue used by paint- 
ers, paper-hangers, and plasterers, 
and the scraps are then sold for 
manure. 

The word glue is from the Latin 
gluten, glue or paste. 

GLUTEN, a tough, sticky, glue- 
like substance, found in wheat and 
most other grains. If wheat flour 
dough be worked in a cloth in run- 
ning water until the water is no 
longer whitened by it, that is, until all 
the STARCH is washed out, what is 
left in the cloth will be called gluten. 
It is this which gives firmness to 
bread ; if wheat flour were all starch 
and had no gluten in it, bread made 
from it would crumble to pieces. It 
is this also which makes wheat bread 
light and more spongy than bread 
made of rye flour which has less 
gluten in it; the carbonic acid gas, 
which is formed when the yeast 
works in the dough, is caught in the 
gluten and swells it up in little bub- 
bles, and these puff up the whole 
mass. 

Gluten, like starch, contains CAR- 
BON, OXYGEN, and HYDROGEN, but 
it also has in it another ELEMENT, 
NITROGEN, which starch does not 
have. This is an important differ- 
ence, and makes gluten very val- 
uable as a FOOD. All the grains 
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used for food have more or less 
gluten in them. Wheat, rye, oats, 
barley, and corn have a good deal in 
them, but rice has but little, and is 
therefore not so rich a food as the 
others. The bran of wheat and of 
most other grains has more gluten in 
it thanthe inside of the grain; hence 
when flour is bolted or sifted very 
fine and white, it is not so good for 
food as that made from the whole 
grain. 

The word gluten is Latin, and 
means glue or paste, 

GLYCERINE, a sweetish liquid, 
without color or smell, got from 
many fats and oils. Glycerine has 
many uses in the arts. In will keep 
meats, fruits, and flowers from de- 
caying, and natural history speci- 
mens are often preserved in it. If 
a little of it be put into ink, the ink 
will stay damp for a long time so that 
a copy may be taken from it. As it 
does not freeze easily, it is added to 
the water in GAS meters. In medi- 
cine it is used to dissolve drugs in, 
and to put on the skin when scalded 
or burned. The Russians rub it on 
the face in cold weather to protect it 
from frost-bites. <A little glycerine 
put into suds for blowing soap- 
bubbles will make the bubbles bet- 
ter and brighter. 

Nitro-Clycerine, an explosive used 
in war, and for blasting in mines, 
tunnels, and quarries, is made of 
glycerine treated with nitric and 
sulphuric acid. It is an oily liquid, 
clear and colorless, or yellowish, 
without smell, and has a sweetish 
burning taste. When poured out in 
a thin layer, it willburn, but if heated 
in a closed space it will explode with 
a force about three times that of gun- 
powder. It can be used, too, in wet 
places when the use of gunpowder is 
impossible. 

In 1885 a hundred and fifty tons 
(300,000 pounds) of nitro-glycerine 
compound were exploded at once 
under Flood Rock at Hell Gate, at 
the entrance to the East River, New 
York, Nitro-glycerine was discov- 
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ered in 1846 by Professor Ascanio 
Sobrero, of Turin. 

Dynamite is nitro-glycerine mixed 
with some absorbent (dryer), such as 
sawdust, or a kind of earth called 
kieselguhr, found at Oberlohe in 
Hanover, Germany. It was first 
made in 1866 by the Swedish chemist, 
Alfred Nobel, who mixed one-fourth 
_ of the earth with three-fourths of 
/ nitro-glycerine. It is a soft putty- 
_ like material, varying from light yel- 
low to yellowish red. Dynamite is 
safer to handle than nitro-glycerine. 
It is used in blasting, and in war for 
charging shells for the dynamite gun 
(see CANNON). Carbo-dynamite is 
nitro-glycerine mixed with carbon. 
It is much like dynamite, but is not 
affected by water, while common 
dynamite will dissolve in it. 

Nitro-gelatine, or blasting gelatine, 
is nitro-glycerine gelatinized by mix- 
ing with gun-cotton. Camphor is 
generally added to make it less liable 
to explode from a blow or friction. 
It is much used in war for military 
mines, when it is fired by electricity, 
and in blasting. It was much used 
in making the St. Gothard Tunnel. 
It also was discovered by Nobel 
in 1875. 

The word glycerine is made from 
the Greek glukus, sweet. 

GNEISS. See GRANITE, 

GNU. See ANTELOPE. 

GOAT. Thegoat is likethe sheep 
in many things, but is stronger, 
spryer, and less timid. It has a 
beard, too, which is wanting in the 
sheep, and its horns are usually 
longer and straighter than those of 
the sheep. Goats are very useful to 
mankind, Their flesh is good, that 
of young kids being considered a 
great delicacy, and their milk is very 
rich, and easier to digest than that of 
the cow. For this reason it is often 
drunk by invalids, -and is given to 
babies, especially in Ireland, where 
babies sometimes take it directly 
from the goat. Good butter and 
cheese are made from it in some coun- 
tries. Goats give generally about 
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two quarts of milk a day, but some 
give three or four. 

The skins of kids are made into 
kid GLOVEs, and the skins of. goats 
furnish the best MOROCCO. The 
hair of the goat is made into a great 
number of articles, among the most 
valuable of which are CASHMERE 
shawls. From the hair of white 
goats are made the large wigs worn 
by judges in England. Goats’ horns 
are made into knife handles, und the 
fat of goats makes excellent candles, 
Goats are also much used for draw- 
ing children’s carriages, and may 
easily be trained to mind the rein. 

Goats are found all over the world, 
in all climates. Among the most 
valuable kinds are the Cashmere 


Cashmere Goat. 


goat of Thibet, which has long, 
straight, fine hair; the Angora goat 
of Asia Minor, whose hair 1s also fine 
and silky, but is curly and shorter 
than that of the Cashmere goat ; and 
the Syrian goat. The Rocky Moun- 
tain goat is an ANTELOPE. 

The goat is a MAMMAL of the 
order ungulata, or animals witb 
hoofs. 

The word goat is from the Anglo- 
Saxon gat, goat. 

GOLD, a METAL, one of the 
ELEMENTS. Gold is not only one 
of the most precious, but is also one 
of the most beautiful and most use- 
fulofthe metals. It is the only yel- 
low metal, and is the most lasting, 
the most easily worked, the most 
malleable or easy to be hammered 
out, and the most ductile or easy to 
be drawn out, of all the metals. It 
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is also one of the few metals found 
ure. 

Gold is found almost everywhere, 
but is not plentiful enough in all 
places to pay for the labor of getting 
it. Sea water has gold in it, and it 
is said that there is more in the 
waters of the ocean than has yet 
been taken out of the earth. Gold is 
found in many kinds of rocks, but 
chiefly in QUARTZ. By the crumb- 
fing away of rocks by frost and rain, 
grains of gold are washed down into 
the valleys and river beds; and thus 
have been found the rich deposits 
called placers in the gravel and sands 
of streams. Gold in placers comes 
in dust, scales, grains, and lumps, 
some worn round, and others bear- 
ing the marks of the rocks in which 
they were once bedded. As gold 
is heavier than sand and gravel, it 
usually works its way down until 
it reaches the rock underneath it, 
where it settles in the holes in its 
surface, called pockets. In placer 
mining, the top soil is usually dug 
away, down to the rock, where the 
largest lumps of gold are found in 
the pockets; but all the upper soil is 
carefully washed and searched so 
that even the little scales and grains 
may be saved. Large lumps are 
called nuggets (from an old word 
nigot, changed from ingot). They 
are sometimes found as large as a 
man’s head, and one dug in Austra- 
lia weighed 233 pounds. 

The gold found in rocks is usually 
smaller than that dug from placers, 
and it takes much more labor to get 
it out. The rock must first be 
blasted out, and if it is underground 
has to be raised to the surface. It 
must then be crushed to powder in 
a stamping mill, and thoroughly 
washed with water. The washing 
is done in different ways, but gen- 
erally by means of a series of sieves 
to separate the larger from the 
smaller particles, and of a slanting 
table over which a stream of water 
flows, The quartz grain and other 
earthy matter are washed away, and 
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the gold grains, which are heavier, 
remain at the head of the table. 
When the gold dust is very fine, it is 
separated by a process called amal- 
gamation. An AMALGAM is made 
by mixing the fine dust with MER- 
CURY, or quicksilver, which has the 
power of seizing upon all the little 
grains of gold and uniting with them. 
The mercury is afterward separated 
from the gold, which is thus go’ 
pure. 

In 1904 Australasia produced about 
$82,000,000 in gold, the largest pro- 
duction in the world, though the 
United States furnished nearly the 
sameamount. Africa produced about 
$40,000,000, and then came Russia 
and Canada, each with about half 
thatamount. Mexico produced $10,- 
000,000, China and British India 
nearly as much, Korea about $3,- 
500,000, and Austria-Hungary, Co- 
lombia, Peru, Guiana, and Central 
America over $2,000,000 each. In 
the United States Colorado produced 
$29,000,000, and California nearly 
$16,000,000, Other large gold-pro- 
ducers are, Alaska, South Dakota, 
Montana, Arizona, Utah and Nevada. 

Gold when pure is nearly as soft 
as lead,and is therefore unfit to be 
used either for coin or for jewelry 
until it has been hardened by mix- 
ing it with some other metal. (See 
ALLOY). Copper is mostly used for 
this, because it does not change the 
color much, except to make it a lit- 
tleredder. Inthe United States and 
France gold coins are made of nine 
parts of gold and one part of cop- 
per, and in Great Britain of eleven 
parts of gold and one of copper. 
The red gold of jewellers is made 
up of three parts of gold and one 
part of copper. By mixing gold 
with silver, jewellers lighten the color 
of gold, and give it a greenish shade, 
and by mixing it with iron give it a 
bluish shade. The alloys of gold 
with copper and silver are not only 
harder than pure gold, and thus 
wear better, but they will also melt 


easier, 
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Jewellers mark the fineness or the 
purity of any alloy of gold by sup- 
posing it to be divided into twenty- 
four equal parts called carats, its 
fineness being according to the num- 
ber of parts of pure gold in these 
twenty-four parts. For instance, 
gold 18 carats fine has in it eighteen 
parts of pure gold and six parts of 
other metal. Jewellers commonly 
spell this word £araz¢, and mark gold 
with a K and the figures marking 
the number of carats. Thus gold 
of 18 carats is usually marked K 18. 

Gold may be hammered out into 
leaves so thin that 200,000 of them 
piled up will not be more than an 
inch high (see GOLD-LEAF) ; and a 
single grain of it may be drawn out 
into a wire 500 feet long. On this 
account gold is one of the most use- 
ful metals employed in the arts, for 
articles covered with a thin coating 
of it are as beautiful as pure gold it- 
self. Other metals, stone, porce- 
lain, glass, wood, ivory, silk, paper, 
and many other substances, may 
easily be gilded in different ways. 
(See BOOK, BUTTON, METAL- 
WORK, POTTERY.) ; 

Gold will not mix directly with 
OXYGEN, that is, it will not rust ; it 
is therefore one of the most lasting 
of all the metals. It is not eaten by 
any of the common acids, but is 
easily dissolved by a mixture called 
agua regta (royal water, because it 
dissolves the king of metals), made 
of one part of nitric acid and four 
parts af hydrochloric or muriatic 
ACID. 

The word gold is Anglo-Saxon. 

GOLDENROD, the name of a 
family of plants with spires of golden 
yellow flowers, seen along the sides 
of roads, hills, and gravelly banks in 
autumn, There are about eighty 
kinds, of which all but three or four 
belong in North America, for which 
reason, as well as on account of its 
beauty, it has been proposed as our 
national flower. The goldenrod is 
found along the margin of the sea, 


on the western prairies, and high up | 
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on northern mountains. It generally 
likes dry and sandy soils, but some 
kinds grow well in bogs and other 
wet places. Almost all the kinds 
have golden yellow flowers, though 
afew are of a lighter yellow, and 
one kind is white. 

GOLDFISH. This fish, sometimes 
called golden carp, was first brought 
from China, but it is now common 
in Europe and the United States. 
When full grown it is bright orange 
above, lighter on the sides and 
whitish below; but when young its 
color is dark, and when old it fades 
to a silvery white. In China gold- 
fish are kept as pets in almost every 
house, either in open porcelain 
vessels or in little ponds. In this 
country many are kept in glass 
globes, but these are very poor dwell- 
ings for them. Fish need a great 
deal of air, and but little can get to 
the waterina globe. Theyalso need 
shade sometimes, and when in a 
glass globe they are alwaysin a blaze 
of light. The water in a globe, too, 
must be changed often, else the 
fish will not be healthy, and as they 
have to be lifted out, when this is 
done, either by hand or with a small 
net, they are apt to be injured. 
But if you wish to keep them in a 
globe, get one with as wide a mouth 
as possible, and do not fill it more 
than three-fourths full of water, so 
that enough air can gettoit. Keep 
it in the most airy part of the room, 
and never set it in the sun or near 
the fire. Never feed the fish, as 
they will get enough food from the 
ANIMALCULES in the water, which 
must be changed every day. Do 
not give them any bread; goldfish 
are often killed by being fed with 
bread, which sours in the water and 
makes it unfit for them to live in, 

It is far better to keep goldfish in 
the basins of fountains or in small 
ponds, where they will have plenty 
of room. They will become very 
tame, and may be taught to come to 
the surface at the sound of a bell. 
When protected from other fish, 
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which eat both their spawn or eggs 
and their young, they will increase 
very fast. They are found now in 
the Hudson and other rivers, and in 
many lakes and ponds in New York 
and New England. 

The goldfish belongs to the cy- 
printde, the same family as the 


carp. It gets its name from its 
color. 

GOLD-LACE, lace or braids 
made by weaving gilded silken 


threads. To make thethreads, a sil- 
ver rod is gilded with GOLD-LEAF by 
laying the leaf on it and rubbing it 
until it is all covered. The rod is 
then drawn into WIRE so fine that 
one ounce of itis more than a mile 
long. It is then flattened between 
steel rollers. The film of gold on 
the silver is much thinner than gold 
leaf, but covers the silver so perfectly 
that it looks like gold. This fine flat 
wire is now twisted by means of a 
small machine around threads of 
yellow silk made for the purpose, so 
that when finished they look like 
gold threads; and out of this gilded 
silk are made gold lace, gold braid, 
epaulets, etc. 

The word gold is Anglo-Saxon. 
Lace is from the Latin /agueus, a 
net. 

GOLD-LEAF, gold hammered into 
a thin leaf to be used for gilding. 
The process is called gold-beating, 
and the workman who does it a 
gold-beater. The gold used is either 
pure or mixed with various parts of 
copper or silver, according to the 
color, of which there are a dozen 
different shades. The metal is first 
melted and cast into flat oblong 
pieces called ingots. The ingot is 
then flattened out by rolling between 
steel rollers until it is so thin that it 
would take 800 of them piled up to 
make an inch in height. This is 
next cut up into pieces an inch 
square, and 150 of these are piled 
together with a small sheet of parch- 
ment, or a kind of paper made for 
the purpose, between each, and put 
into a parchment case. The gold- 
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beater now hammers this with a 
heavy hammer until the inch pieces 
are spread out into pieces four inches 
square. Each of these is then cut 
again into four parts, so as to make 
600 pieces, each two inches square, 
and all are again packed up, this 
time with gold-beater’s skin between 
the leaves. Gold-beater’s skin is 
made of the large intestine or gut of 
the ox, and is prepared with great 
care. The pile is beaten as before, 
but with a lighter hammer, and is 
then cut again, making the 600 
pieces into 2400 pieces. These are 
separated into three packets of 800 
each, and again beaten between 
leaves of gold-beater’s skin for four 
hours with a: still lighter hammer, 
when each leaf is spread out so 
thin that it would take more than 
200,000 of them piled up to make 
an inch in height. The leaves are 
then cut square and put between the 
leaves of little books, twenty-five in 
each book, the paper of which has 
been rubbed with red chalk to keep 
the gold from sticking to it, and are 
ready for use. Silver and copper 
leaf .are made in nearly the same ~ 
way, but they are both a little 
thicker than gold leaf, because - 
those metals are not so malleable 
(Latin malleus, a hammer) as gold. - 
As pure silver leaf would be apt to 
turn black in the air, it is always - 
made of part gold and part silver. 
Gold beaten out but once between 
leaves of parchment is called den- 
tist’s gold, and is used for stopping 
teeth. 

Wood, plaster, papier-maché, and 
many other substances may be gild- 
ed by covering them with gold leaf 
stuck on with a kind of sizing or 
glue. The gold leaf is not put on 
the wood, plaster, etc., itself, but 
on a mixture of whiting and glue 
called size. In gilding picture-frames 
for example, the wood is painted 
with four or five coats of size put 
on hot. This is carefully smoothed, 
when dry, with pumice stone and fine 
sand-paper, and another size, made 
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of clay, red chalk, black lead, suet, 
etc., is then put on. This, which 
is called gold size, is the ground- 
work for the gold leaf. The leaf is 
laid on with great care, so as to cover 
the whole surface, pressed with cot- 
ton wool into all the parts, and after- 
ward smoothed with a brush. When 
dry, the gilding, or any part of it, 
may be burnished or polished bright 


. by rubbing it with smooth agates 


set in handles for the purpose. The 


. parts to be left dull are not bur- 


nished. In gilding on metals or sur- 
faces to be much in the open air an 
oil size is used. (See BOOK.) 

The words gold and leaf are 
Anglo-Saxon. 

GONDOLA, a long narrow boat, 


- with high prow and stern, much 


used on the canals of Venice, where 
it supplies the place of a carriage. 
Gondolas are twenty-five to thirty 
feet long, about five feet wide in the 
middle, where is a small cabin for 
passengers, and sharp at both ends. 
The bow is generally ornamented 
with a high iron plate, shaped some- 
what like the letter S, with teeth cut 
in it. The gondoliers stand at the 
bow and the stern, if there are two; 
if there is but one he stands at the 
stern. In former times the nobles of 
Venice spent such immense sums in 
decorating their gondolas that the 
government passed a law that they 
should all be alike, and all have since 
been painted black. Some gondolas 
may be seen in the lakes of Central 
Park, New York. 

The word gondola is Italian, a 
diminutive form of ¢oxda, gondola. 

GOOSE. Thereare several kinds 
of wild geese in the United States, 
but the most common one is the 
Canada goose. These geese spend 
the summer in the cool parts of Brit- 
ish America, and the winter in the 
Southern States and South America. 
They may often be seen flying high, 
in regular order, going northward in 
March and April, and southward in 
September, and crying Zonk / honk! 
They usually come down to feed at 
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night. Wild geeseare of a dull gray, 
with head, neck, bill, tail, legs, and 
feet black. Their flesh and eggs 
are excellent for food, their feathers 
are valuable for beds, and their 
quills for pens. They are easily 
tamed and are often kept with dom- 
estic geese. 

The Barnacle Goose, common in 
northern Europe, is so called because 
it was believed in old times that it 
came from a kind of shell-fish called 
the BARNACLE. In the North of 
England this goose was called brant 


Barnacle Goose. 


goose, that is, burnt goose, from its 
dark color; and in Lincolnshire, tree 
goose, because the barnacles from 
which they were believed to come 
grew on trees. These silly stories 
were believed less than three hun- 
dred years ago. 

The Common Goose kept on 
farms is supposed to have sprung 
from the wild goose of Europe, which 
is a gray bird with a yellow bill. 
The ganders among tame geese are 
usually white, and the females gray. 
Before steel PENS were made, geese 
were largely raised in England and in 
Germany for their quills, which were 
plucked several times a year; and 
many are still raised for their feathers 
and for eating. By shutting geese 
upin cages so that they cannot move, 
keeping them very warm, and feeding 
them on fattening food, they soon 
become loaded with fat, and their 
livers greatly enlarged. From these 
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fat livers, which are really diseased, 
are made the famous Strasburg pies, 
or patés de fore gras (French, patties 
of fat liver), which are made in Ger- 
many and France and sent all over 
the world. The gizzards, heads, and 
legs of geese are called giblets, and 
are sold in sets for pies. 

We often hear people say, “ As 
silly as a goose,’ but the goose is 
by no means a silly bird, not nearly 
so silly as the OSTRICH. Geese are 
very sensible birds, and when treated 
well they behave as well as any 
other fowls. They tell a story in 
Germany of a gander that used to 
lead a poor blind woman to church 
every Sunday. It would take hold 
of her gown with its bill and lead 
her across the fields and through the 
village, and when it saw her safely 
seated would go into the church- 
yard and feed until service was over, 
when it would lead her back home 
again. That certainly was not a 
silly goose. 

The goose belongs to the order 
anseres and to the same family with 
the duck and swan. 

The word goose is from the An- 
glo-Saxon ¢6s, goose. 

GOOSEBERRY. There are sev- 
eral wild kinds of gooseberry in the 
United States. The common wild 
gooseberry has large berries covered 
with prickles. It is found in north- 
ern parts of the country, from the 
Atlantic to the Rocky Mountains. 
The swamp gooseberry, which 
bears dark purple sourish fruit, is 
common in New England and New 
York. The .gooseberries sold in 
market are cultivated kinds called 
seedlings; because they were first 
raised from the seed of wild ones. 
ol are almost always sold green. 

ne gooseberry was not known to 
the Greeks and Romans. It has 
been cultivated in Germany, Hol- 
land, and England since the six- 
teenth century. 

The word gooseberry is from 
gossberry or gorseberry, and the 
plant is so named because it has 


prickles like the shrub called goss or 
gorse. 

GOPHER, name given to dif- 
ferent animals in different parts of 
the United States. In Illinois and 
several other Western States the 
PRAIRIE SQUIRREL is called the 
gopher; and in Georgia, Alabama, 
and other Southern States the name 
is given to a kindof TORTOISE. The 
true gopher, found in States east of! 
the Rocky Mountains, differs from 
both of these; it is a burrowing 
animal, 8 to 10 inches long, reddish- 
brown above and ashy-brown below, 
with white feet. It has very strong 
claws for digging and long sharp 
teeth fitted for gnawing. On each 
side of its head is a large cheek 
pouch, in which it carries to its 
hole grasses, roots, nuts, etc., on 
which it feeds. The gopher does 
much harm to the roots of trees, 
shrubs, grasses, and vegetables, and 
is a great pest to the farmer. 

The Southern Gopher, commonly 
called salamander, is found in Ala- 
bama, Georgia, and Florida. It isa 
little larger than the pouched gopher. 

The California Gopher, of the 
Pacific coast, is very destructive to 
crops, and is caught in traps, and 
poisoned by farmers. 

The gopher belongs to the order - 
glires, or gnawing animals. 

GORILLA. See APE. 

GOUCE. See CHISEL. 

GOURD, a family of plants 
to which belong the PUMPKIN, 
SQUASH, CUCUMBER, MELON, and 
others. The common or bottle 
gourd, sometimes called the cala- 
bash gourd, which grows wild in 
Asia and Africa, bears a fruit shaped 
like a water bottle, the rind of which 
is very hard when dry. These 
gourds make good bottles, dippers, 
funnels, and small dishes. 

The word gourd is from the 
French gourde, a swelling. 

GRAFT, a small shoot of a plant 
or tree made to grow in another 
plant or tree, so that the two unite 


and become one. The shoot is 
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called a graft or scion, the plant in 
which it is set a stock, and the pro- 
cess grafting. Grafting is one of the 
most important parts of the fruit- 
grower’s business. When the seeds 
of a valuable kind of fruit are 
planted, it is but seldom that the 
plants raised from them bear as 
good fruit as the parent; almost all 
are poorer, but sometimes it happens 
that one is better. When this 
occurs, the fruit-grower 
naturally wishes to get as 
many trees of the kind as 
possible. This he does 
by cutting off shoots from 
the new one and grafting 
them into the trunks or 
branches of other trees of 
the same kind which bear 
poorer fruit. The graft 
thus set on to another 
trunk will soon grow to 
it and spread out into 
branches, and will bear 
the same kind of fruit as the tree 
from which it was cut. Orna- 
mental shrubs and many kinds of 
flowering plants may also be grafted. 

There are several kinds of grafting. 
In cleft crafting the graft is sharp- 
ened like a wedge and set into a 
split in the stock, so that its bark 
joins that of the stock, as shown in 
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Fig. 2.—Tongue Grafting. 


the picture, Fig. 1. In whip, tongue, 
or splice grafting the parts are cut 
so as to fit together in different ways, 
as shown in Fig. 2. Another kind of 
grafting is called budding. In this 
the bark of the stock is cut across 
with a knife and then slit downward 


from this cut,as in Fig. 3, so that 
the bark can be raised up. A bud 
of the present year’s growth is then 
cut out of the tree to be grafted and 
is set under the bark 
of the stock, just as 
if it had grown there. 
In all kinds of graft- 
ing the parts cut are 
usually covered over 
with graftingwax or 
something else, and 
wound with a band- 
age to keep out the 
air and wet until the. 
parts grow together. 

The word graft is 
from the old English graff, which 
is from the old French gva/e, Latin 
graphium, Greek grapheton, a pen- 
cil, because a graft is sharpened like 
a pencil. 

GRAMPUS, a sea mammal of the 
dolphin family, called also cow-fish, 
and sometimes killer, because it is 
believed to attack and _ kill the whale. 
It is generally 15 or 20 feet long and 
is slate colored, its sides variegated 
with white marks, thought to be 
caused by scratches made by the 
animals teeth in playing with each 
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other. It is found sometimes on our 
Atlantic coast, usually in large 
schools. Its oil, particularly that of 


its jaws, is highly prized. 

The California Grampus, some- 
times called the whiteheaded gram- 
pus, is often seen playing in schools 
on the Pacific coast. 

The grampus is a MAMMAL of the 
order cetacea. 

The word grampus is from the 
Spanish grand pez, from the Latin 

randts, great, and pzsczs, fish. 

GRANITE, a kind of rock made 
up of grains of FELDSPAR and 
QUARTZ, with sometimes MICA in 
it. When it has HORNBLENDE in 
it instead of mica, it is called syenite 


(from Syene, in Upper Egypt, 
where it was quarried in ancient 
times). When feldspar, quartz, 


and mica are so mixed that the 
stone will split easily into coarse 
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slabs or flags, it is called gneiss. 
When such stone has hornblende in 
it instead of mica, it is called syen- 
itic gneiss. Granite is usually gray, 
grayish-white, or flesh color; sy- 
enite is red, or red mottled with dark 
green or black by the hornblende. 

Granite is prized for its hardness, 
strength, and power of resisting the 
weather. It is, therefore, a very 
valuable stone and is much used in 
public buildings, in making docks, 
‘paving streets, etc. 

The word granite is from the 
Latin granxum, grain, and the stone 
is so called because it is made up of 
grains. 

GRAPE, the fruit of the vine. 
Grapes grow in mild climates all 
over the world. In America there 
are four wild kinds: the northern 
fox grape, the southern fox grape or 
muscadine, the summer grape, and 
the frost grape. The different cul- 
tivated grapes in the United States, 
such as the Isabella, Catawba, etc., 
are supposed to have mostly come 
from some of these four kinds; but 
a few kinds have been made by 
grafting foreign grapes on Ameri- 
can stocks. (See GRAFT.) 

In all American grapes the soft 
pulp will easily slip out of the skin, 
but grapes that grow in Europe 
may be broken open right through 
the pulp, sou that the seeds can be 
picked out. In this country foreign 
grapes are raised in cold graperies 
covered with glass, or in hot-houses, 
but only the home kinds are usually 
grown in the open air. In Califor- 
nia, however, the foreign kinds do 
wellout of doors. Grapes Are raised 
chiefly for making WINE, although 
many kinds are used for eating and 
for making RAISINS. 

The principal wine-making coun- 
tries in Europe are France, Italy, 
Spain, Portugal, and Germany, 
where large tracts of land are cov- 
ered with vineyards. In France and 
along the Rhine the vines are cut 
down into small bushes and tied up 


to stakes, but in Italy they are| 


88 


GRASS 


trained over elm and poplar trees 
and are allowed to run from branch 
to branch. Many grapes are also 
raised for wine-making in the Ma- 
deira, Azores, and Canary Islands, 
and some at the Cape of Good Hope, 
The grapes raised in Greece, the 
Ionian Islands, and Asia Minor are 
mostly made into raisins. 

A great many kinds of grapes are 
now raised in the United States, 
both for table use and for raisin- 
and wine-making. 

The word grape is in French 
grappe, and in Italian grapfo. Vine 
is from the Latin wz¢zs, grape-vine. 

GRASS, a large family of plants, 
including, besides the kinds used 
for making .-hay, WHEAT, BARLEY, 
RYE, OATS, Indian CORN, RICE, 
SUGAR-cane, BAMBOO, and many 
reeds and canes. Although some of 
these are very small, and some, like 
the bamboos, grow as high as great 
trees, they are all alike in having 
jointed stems, sometimes solid, but 
usually hollow, and closed at the 
joints. The uses of the various 
grasses are very numerous and im- 
portant. Among the things which 
we get from them are FLOUR, 
MEAL, STARCH, and GLUTEN ; sugar 
and molasses, BEER, WHISKEY, RUM, 
and other liquors; PAPER and paste- 
board, and all the many other things 
which are made from the different 
kinds of STRAW. 

What is commonly called grass 
includes only the kinds which fur- 
nish herbage for cattle and horses, . 
and which are made into hay.  Clo- 
ver is not a grass, although farmers 
sometimes call it so. Of the grasses 
used for hay,the most valuable are 
timothy, called herd’s grass in New 
York and New England ; red top, 
called herd’s grass in the States 
south of New York; orchard grass, 
and Kentucky blue grass, called 
also June grass. Some kinds of 
grasses are raised for ornament, on 
account of the beauty of their leaves 
and flowers. Striped leaved grasses 
look very pretty in gardens, and 
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some dried grasses make peautiful 
bouquets. 

The word grass is from the An- 
glo-Saxon gras. 

GRASSHOPPER. Most grass- 
hoppers are green, much like the 
leaves. and grasses on which they 
feed. They do not live together and 
travel in great swarms as the locusts 
do, but stay mostly in one place, 
and they are more active by night 
than by day. Their hinder legs are 
so long that they cannot walk, but 
move by leaps or hops. Their 
wings are quite large, but they make 
only short flights. The males make 
a shrill sound with their wings. 
The females have a sharp piercer at 
the end of the body, with which they 


make holes in the ground to lay 
their eggs in. The eggs, which are 
numerous, are covered with a shiny 
film or skin. | They lie in the earth 
all winter, and are not hatched un- 
til spring. When the young grass- 
hopper comes out it has no wings, 
so that it can only hop about by 
means of its long hind legs. But 
soon after it has shed its skin sev- 
eral times, its wings begin to grow. 
After it has reached its growth, it 
flies around as a perfect grasshopper’ 
for only about a month, and then 
shrivels up anddies. In the picture, 
a shows the young grasshopper in 
his first state of being; 4, when his 
wings begin to grow; and ¢ the 
full-grown grasshopper. _Grass- 
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Changes of the Grasshoppet. 
a, Larva; 4, Pupa; c, Perfect Insect. 


hoppers would be very harmful to 
vegetation if they were not kept 
down by birds, turkeys, and other 
common fowls, mud wasps, and 
others insects, to whom they furnish 
much food, The insects called grass- 
hoppers inthe West, which do so 
much damage by eating up the 
crops, are not grasshoppers but 
LOCUSTS. 

Katydids are a kind of grasshop- 
per which live mostly on trees and 
shrubs. They lay their eggs in two 
rows of eight or nine each, on_ the 
twigs of trees, scraping off the bark 
and fastening them on with a kind 
of gum. Only the male katydid 
makes the sound which gives these 
insects their name, with its wings; 


the female makes no noise. The 
katydid makes a pretty pet for the 
few weeks of its life. It should be 
fed on fruit. The Indians of the 
West, where these insects abound, 
call them “grasshopper birds”, 
they roast and grind them into flout 
and make cakes of them. 

The grasshopper belongs to the 
order orthoptera, or straight-winged 
INSECTS. 

The word grasshopper is made 
up of grass, Anglo-Saxon grés, and 
hop, Anglo-Saxon oppan. 

GRAVEL, small stones or pebbles, 
often intermixed with sand. It lies 
usually in deep beds under the soil, 
and in the beds and banks of rivers, 
but sometimes forms large hiils. 
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Gravel is made by the breaking and 
wearing down of larger ROCKS, 
mostly by the action of water. Itis 
much used for ballasting railway 
tracks, that is, filling in the spaces 
between the ties ; for covering walks ; 
and for making concrete and artifi- 
cial stone. 

The word gravel is from the old 
French gvravele, gravel. 

GRINDSTONE, around, flat stone 


jused for grinding or sharpening 


tools. They are made mostly of 
sandstone, are of different width and 
thickness, and are made to turn 
round, some very fast and some 
slowly, according to the work to be 
done. In mills they are turned usu- 
ally by steam or water power. Steel 
goods, such as knives, forks, scis- 
sors, needles, razors, etc., are first 
forged into shape and then ground 
smooth on grindstones. Most ofthe 
grinding is done on dry stones, and 
the fine steel dust which rises makes 
the business of the grinder very un- 
heathful. Coarse steel goods are 
ground on stones wet with water. 
Glass lenses for spy-glasses, opera- 
glasses, and telescopes are also 
ground down on stones, 

The word grindstone is made up 
of grind, from Anglo-Saxon grzzdan, 


- and stone, from Anglo-Saxon s¢éz. 
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GROUSE. Among the birds 
rightly called grouse are the pheas- 
ant-tailed grouse or cock of the 
plains, the pinnated grouse, com- 
monly called the prairie hen or 
chicken, and the ruffed grouse, called 
partridge in New England and 
pheasant in the Middle States. The 


‘cock of the plains is found only in 
.the far West. It is the largest of the 


American grouse, being often as 
large as a turkey. 

The Prairie Hen was once com- 
mon in New York and other Atlantic 
States, but is now seldom found any- 
where but in the prairies of the 
West. It lives on berries, grains, 
acorns, etc., and is much prized 
for food. Great numbers of them 
are shot or taken in nets and traps 


‘fifteen feet high. 


every autumn and sent to the East 
ern markets. 

The Ruffed Grouse, or partridge, 
is found in Canada and most of the 
Northern States. It lives usually in 
thick woods and is seen generally in 
pairs. The males make a kind of 
drumming sound by beating the air 
with their wings. The females lay 
nine to fifteen brownish-white eggs, 
usually in May. When partridges 
fly their wings make a loud whirring 
noise. In the autumn they live 
largely on partridge berries, which 
give their flesh a fine flavor, and 
they are therefore much hunted in 
that season. 

The grouse belongs to the order 
galling or gallinacious BIRDS, 

The word grouse is probably from 
the old French gvzesche, a moor hen. 

GUAVA, the fruit of a small tree 
which grew first in Mexico, Central 
and South America. Thetree, which 
is now cultivated in China, the Malay 
Archipelago, and Algeria, and other 
warm countries, is generally nine to 
It bears a bright 
yellow fruit, about an inch in di- 
ameter, which has a reddish seedy 
pulp, very pleasant to the smell and 
with a sweetish-acid taste. The 
fruit is much eaten in the West In- 
dies, and large quantities of it are 
made into guava jelly and marma- 
lade, and sent to foreign countries. 

The word guava is from guzava, 
the Indian name of the tree. 

GUINEA-FOWL. This bird gets 
its name from Guinea, Africa, from 
whence the first of these fowls were 
brought. It is sometimes called 
Guinea hen, and sometimes pintado 
(Spanish, painted). In Africa, in 
which country only they are found 
wild, they live in large flocks in 
woods along the banks of rivers, 
where they feed on seeds, grains, 
and insects. The common guinea- 
fowl is about as large as the domestic 
fowl, and is usually slate-colored or 
dark gray, covered with round white 
spots. The cock and hen are so 
much alike that it is hard to tell 
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them apart. Guinea-fowls are noisy 
and quarrelsome, will fight other 
kinds of fowls, and are apt to injure 
tender buds and flowers, so they are 
not very pleasant to keep as pets. 
They lay yellowish-white eggs, a 
little smaller than common hens’ 
eggs, and covered with brown specks. 
They do not like to sit, and they 
make poor mothers, so it is best. to 
hatch their eggs under common 
hens. The chicks, which come out 
of the shell in three weeks, are very 
tender, and a whole brood will often 
die during a cold storm. The flesh 
of guinea-fowls is of fine flavor, and 
their eggs are very good. 

The guinea-fowl belongs to the 
order gad/zna, or gallinacious BIRDS, 
and to the pheasant family, in which 
are also common fowls, turkeys, and 
peacocks. 

GUINEA-PIG. This little animal 
is found only in South America, Its 
common name, Guinea, is probably a 
mistake for Guiana, in South Amer- 
ica, and it is called a pig because it 
grunts somewhat like one. It looks 
more like a rabbit than a pig. 
Guinea-pigs have short glossy fur, 
usually dark brown with black, white, 
and yellow patches. The most val- 
ued ones are marked like tortoise- 
shell. They are very pretty, gentle 
little animals, and are much kept as 
pets. Their food is wholly vege- 
table. They will eat whatever rab- 
bits eat, but they like parsley and 
carrot tops best of all, and are very 


‘fond of tea leaves and of fruits. 


Though cleanly, they have a bad 
smell about them. 

The guinea-pig is a MAMMAL of 
the order g”ves, or gnawing ani- 
mals, 

GUITAR, a stringed musical in- 
strument, used chiefly to accompany 
the voice in singing. The cithara, 
which was somewhat like the guitar, 
was used by the Egyptians at least 
1500 B.C. The modern guitar has 
six strings, the three highest of 
which are of CATGUT, and the three 
lowest of silk covered with silver 


wire. It has always been much 
used in giving serenades, especially 
by the Spanish. 

The word guitar is from the 
Spanish guztarra, Latin czthara, 
Greek £z¢hdra, a cithara. 

GULL, the name of a family of 
birds in which are several kinds called 
gull, the stormy petrel, the alba- 
tross, and others. The herring o1 
silvery gull, whichis white, is séen 
allalong the Atlantic coast. It feeds 
chiefly on herriny. The black- 
backed gull is larger, and has slate- 
colored back and wings, white breast, 
and yellow legs. It breeds in Lab- 
rador but goes as far south as Florida 
in winter. Gulls get their food near 
the surface of the water; they are 
not very good divers, but are good 
swimmers and strong’ flyers, and are 
often seen far out at sea. They live 
on small fish, shell-fish, young birds, 
eggs, and floating carrion. A gull 
will sometimes carry a shell-fish high 
up in the air and let it fall on a rock 
to break it. 

The Albatross is the largest of the 
gull family and the largest of web- 
footed birds. It sometimes weighs 
twenty pounds, and measures across 
its spread wings twelve to fifteen 
feet, or more than twice the length 
of aman. Its home is in the south- 
ern seas, especially around the Cape 
of Good Hope, where sailors call it 
the Cape sheep, and it is often seen 
far away from land in the middle of 
the ocean. _It lives mostly on fish, 
which it swallows whole, and it is 
so greedy that it is sometimes seen 
with a part of its food hanging out 
of its mouth, waiting for what it has 
swallowed to digest. Albatrosses 
love to follow in the track of ships, 
to catch the small fish that come to 
the surface behind them, and to 
pounce upon anything which falls 
overboard. Though they are cow- 
ardly birds, they will attack a man 
in the water. A story is told of a 
sailor who fell overboard from a 
French ship, and could not be 
picked up at once because there was 
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no boat ready to let down into the 
water. A flock of albatrosses settled 
on him and began to peck at his head, 
and the poor fellow, unable to fight 
the waves and the birds at the same 
time, was drowned before his com- 
rades got to him. 

The word albatross is from the 

Portuguese alcatraz,a name given 
by the early sailors of that nation to 
large sea-birds. 
, The Stormy Petrel, called by sail- 
ors Mother Cary’s chicken, is the 
smallest of web-footed birds. It is 
often seenat sea in all parts of the 
ocean, even in the most violent 
storms, which it appears to enjoy. 
Sailors think the petrels bring stormy 
weather, and are careful not to hurt 
them lest they should bring them ill- 
luck. In calm weather these birds 
appear to walk along on the surface 
of the water, for which reason 
they are named after St. Peter (pete- 
rel), who is said in the Bible to have 
walked on the sea. The people of 
the island of St. Kilda, who kill the 
petrel by the thousands, call it the 
lamp bird, because it is so oily that 
when a lamp-wick is put into the 
mouth of one it will burn and give 
a good light for an hour. 

The gull belongs to the order 
longipennes, or long-winged BIRDS. 

The word gull is probably from 
an old Weish or Breton word mean- 
ing to wail, and the bird is so named 
on account of its wailing cry. 

GUM, the hardened sap of certain 
trees and plants. Gums will dis- 
solve in water and not in alcohol, 
while RESINS will dissolve in alcohol, 
ether, etc., but not in water. 

Gum Arabic, the juice of several 
kinds of acacia trees that grow in 
Arabia, India, and Africa, will dis- 
solve entirely in water. It is used to 
thicken common ink and the colors 
with which calicoes are printed, for 
dressing muslins and silks, and also 
as a medicine. Gum Senegal, from 
Senegal on the western coast of 
Africa, and Barbary gum, from 
Morocco, are much like gum arabic. 
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They also aie used for dressing fine 
goods and by confectioners for mak- 
ing gum drops. 

Gum Tragacanth, the juice of the 
goat-thorn, or tragacanth shrub, 
belongs to another class of gums, 
which soften and swell in water with- 
out dissolving entirely. It is brought 
mostly from Northern Persia and 
Asia Minor. It is much used for 
stiffening fabrics of cotton, linen, and 
silk, where gloss is not wanted. 

The word tragacanth is from the 
Greek tragakantha, which is from 
tragos, a he-goat, and akantha, a 
thorn. 

’ British Gum, or dextrine, a kind 
of gum made from starch by heating 
it very hot, or by mixing it with weak 
nitric acid, is now much used instead 
of the more costly natural gums for 
stiffening calicoes and other goods. 
The gum on postage and revenue 
stamps is made of this. 

A class of gums called gum resins 
are part gum and part resin. They 
can be dissolved in a mixture of 
water andaicohol. Among the gum 
resins are asafoetida, myrrh, aloes, 
frankincense, and gamboge. 

The word gum is from the old 
English gomme, Latin gummz, Greek 
hommz, gam. 

GUN. See CANNON; RIFLE. 

GUN-COTTON, an explosive cot- 
ton which can be used instead of 
GUNPOWDER. Common cotton is 
made up of CARBON, OXYGEN, and 
HYDROGEN; but when it is put into 
nitric ACID, it takes up from it Ni- 
TROGEN, which is found in almost 
all things that will explode. 

Gun-cotton is made by soaking 
cotton-wool in a mixture of nitric 
and suiphuric acids. ‘he sulphuric 
acid has no effect on the cotton, but 
is used to take up water and thus to 
make the action of the nitric acid 
more perfect. As soon as the cotton 
is fully soaked through, the acid is 
squeezed out of it, and it is washed 
until all the acid or sour taste is gone. 
After drying it is ready foruse. The 
way of making it was first found out 


GUNNY 


in 1846, by two German chemists, 
named Schonbein and Bottger. 

Gun-cotton is more dangerous to 
make than gunpowder, because it 
explodes more easily and with much 
greater force. It costs, too, more 
than gunpowder, and is apt to take 
up moisture, when it is unfit for use 
until dried again. It is not much 
used now, not even for blasting rocks, 
as nitro-glycerine, made from GLY- 
CERINE in nearly the same way, is 
much stronger. 

Collodion, much used by photog- 
raphers to make the film or skin on 
the glass plates on which they take 
their pictures, is made out of gun- 
cotton mixed with alcohol and ether. 
See also CELLULOID. 

The word gun-cotton is made up 
of GUN and COTTON, 

GUNNY. See JUTE. 

GUNPOWDER. Common gun- 
powder is made out of nitre or SALT- 
PETRE, CHARCOAL, and SULPHUR, 
and all nations make it in nearly the 
some way, using about seventy-five 
poundsof nitre, fifteen pounds of char- 
coal, and ten pounds of sulphur for 
one hundred pounds of gunpowder. 
The materials are first made as pure 
as possible, the nitre being soaked in 
spring water, then boiled and cooled, 
then filtered through canvas bags 
and allowed to harden again. This 
is done twice until it becomes per- 
fectly white. The sulphur is also 
purified twice by being kept melted 
for several hours in gun-metal pots. 
The charcoal, which is made from 
dog-wood, alder, or willow, is burned 
in large vessels of iron instead of in 
the open air, as most charcoal is 
made, and must be thoroughly 
charred and soft. 

The three substances are first 
ground separately to a fine powder, 
and are then ground together with a 
little water until they are thoroughly 
mixed. The mixture, now called 
“millcake,” is next pressed very 
hard in a hydrostatic press (see WA- 
TER) into thin smooth cakes called 
 press-cake,” which is afterward 
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broken up between toothed rollers, 
and rubbed though sieves until it is 
made into grains of the right sizes. 
The next thing is glazing, which is 
done by putting the grains into can- 
vas bags or into a barrel, which is 


made to turn round very fast. The 
grains, by rubbing against each 
other, are thus worn round and 


smooth, and get a glaze or polish. 
This is very important, because 
glazed powder keeps dry and bears 
shaking better than other powder. 
After glazing, the powder is dried in 
rooms heated by steam pipes. 

The making of gunpowder is very 
dangerous, because it is liable to ex- 
plode and blow up the mill. When 
gunpowder explodes, that which was 
a solid is suddenly turned into a gas, 
which takes up about two thousand 
times as much room as the solid did. 
As this gas must find room for itself, 
it drives everything out of its way; 
it blows up the house in which it is 
stored, splits open rocks in a quarry 
or mine, or forces a ball out of a can- 
non. In making FIREWORKS gun- 
powder is used in many different 
forms. 

History. Gunpowder was proba- 
bly first made by the Chinese. They 
used it at first only for making a 
noise for amusement, or for driving 
away evil spirits; but early in the 
seventh century A. D. they made 
FIREWORKS withit. Soon after this 
Arab traders carried news of it to 
Bagdad, and then the Arabian chem- 
ists, about the twelfth century, found 
out how to use it in war. The army 
of Genghis Khan first used gun- 
powder in CANNON in China in 1234, 
and from them the Chinese learned 
its military use. The western na- 
tions of Europe also probably got 
their knowledge of it from the Arabs. 

Smokeless Gunpowder. The ex- 
plosion of common gunpowder is al- 
ways attended by a thick suffocating 
smoke. ‘The reason of this is that 
the things of which it is made do not 
all turn into gas, when it is fired, but 
leave behind a certain amount of solid 
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matter. Part of this solid matter re- 
mains in the gun, and makes it foul, 
but the greater part, in a state of fine 
dust, floats off with the gases and 
makes smoke. To get rid of this 
smoke, which hides armies from view 
in battles, and ships in naval engage- 
ments, is the object of smokeless 
gunpowder. Gun-cotton was the 
first smokeless powder used, but it 
did not do very well; then various 
forms of nitro-GELATINE and dyna- 
mite were tried, and most smokeless 
gunpowders are now based on these, 
mixed, in some cases, with a little 
camphor. Different nations have 
different kinds, the method of making 
which is in some cases kept secret. 
Thus, the French powder, made by 
Vieille, is a state secret, as is also 
that used by the United States, in- 
vented by Prof. Munroe. The Eng- 
lish have a kind patented in 1886 by 
Sir Frederick Abel; and in 1887 the 
Swedish chemist, Alfred Nobel, took 
out a patent for another, used in 
Italyand Germany. Nobel’s smoke- 
less gunpowder is a whitish-brown 
composition first made into sheets or 
plates that look like bone, which are 
afterward cut up into pieces of any 
shape. It is muck stronger than 
black gunpowder, and when used in 
a rifle will carry a ball through 
twelve inches of piank. It makes as 
much noise as black gunpowder, but 
its smoke is only a faint blue cloud, 
which quickly clears away. 
Gunpowder made for use in large 
cannon is generally made in very 


Fig. 1. 


large grains, to keep it from explod- 
ing too quickly. If a large gun 
should be loaded with rifle powder, 
the explosion would be apt to hurst 
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the gun, as the gas expands all at 
once; but with large grains the ex~- 
pansion is more gradual, and gives 
the shot time to leave the gun before 
all the force is spent. In Fig. 1 is 
shown a grain of black gunpow- 
der, called pellet-powder, with holes 
to give more surface to the flame, 
for use in heavy guns. It is of 


Fig. 2.—Half Natural Size, 


the natural size, but even larger gun- 
powder has been used, in some of 
which only six grains weigh a pound. 
In Fig. 2 is shown a grain of smoke- 
less cannon-powder, one-half the 
natural size. Beside it are small 
grains and a strip of smokeless gun- 
powder for smaller guns. 

In Fig. 3 is shown the grains of 
smokeless powder now used in the 
United States Navy. The three are 
of the exact size used, the largest 
being that for 10-inch guns, the next 
6-inch guns, and the smallest 3-inch 
guns. The cylindrical grains, which 
are perforated as shown, are of the 
color of pale amber. 

The word gunpowder is made up 
of gun, from the new Latin gunna,a 
fire tube, and powder, French poudre, 
from Latin Auzluzs, dust. 

_ GUTTA-PERCHA, the dried milky 
juice of a tree which grows in the 
Malay Archipelago. The tree is very 
large, being sometimes three feet 
thick. The Malays usually cut down 
the tree, strip off the bark, and scrape 
off the juice which lies between the 
wood and the bark; but sometimes 
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they only bore a hole in the tree and 
catch the sap in gourds. As the 
juice hardens it is made into large 
cakes or lumps, and sent to foreign 


Fig, 3.—Smokeless Powder of United 
States Navy. Actual Sizes. 


countries. Pure gutta-percha is 
grayish white, but we usually see it 
discolored with dirt, and it has to be 
cleaned before it is fit for use. It is 
ct up into small pieces by machinery 
and softened into.a paste with hot 
water, when it may be rolled or 
worked into any form. It may be 
softened at any time and moulded 
into any shape, which it will keep 
when it cools. Gutta-percha is'made 
into a great number of things. As 
it is water-proof it is used for shoe 
soles, water pipes, and for covering 
cloth for clothing. Surgeons make 
splints of it to bind broken limbs to, 
because by softening it can be fitted 
to the shape of the limb; dentists fill 
teeth with it, and chemists use bot- 
tles, SYPHONS, and funnels made of 
it, for acids which will eat glass. 
Telegraph wires are coated with it, 
and ink-stands, trays, picture frames, 
architectural ornaments, etc., are 
made of it. 


The word gutta-percha is from the 
Malay gatah, gum, and fertja, the 
name of the tree from which it 
comes. 

GYPSUM, a soft chalky kind of 
stone. A fine grained solid kind of 
gypsum is called ALABASTER, and 
another kind, so clear that one can 
see through it, is called selenite. 
Satin spar is a beautiful kind used 
for necklaces and inlaid work. Pure 
gypsum is usually white, yellowish- 
white, or gray, but is sometimes yel- 
low, red, brown, or black, according 
to the other things mixed with it, 
Gypsum baked in ovens and ground 
to powder makes the white plaster, 
called Plaster of Paris, so much used 
for making casts, cornices, and ceil- 
ings. Ground gypsum is often put 
on land for manure. 

The word gypsum is Latin, and 
is from the Greek gypsos, white © 
lime. 

GYROSTAT and GYROSCOPE. 
Scientific form of a spinning top in- 


Gyrostat. 


tended to illustrate the properties of 
rotating bodies. The Gyroscope is 
applied to automobile torpedoes to 
keep them on the course on which 
they have been discharged. 


Hi 


HADDOCK, a fish of the cod 
family, found on the American coast 
from New York to the Arctic regions, 
and along the northern coast of 
Europe. It is one to two feet long 
and generally weighs two to six 
pounds, though larger ones are 
sometimes taken. Thecolor is dark 


gray above and silver-gray below, 
with a black streak along the side. 
Haddock go in immense shoals, 
which appear on the coast in spring 
and leave in autumn. They are 
taken the same as cod, and are good 
eating when fresh. 

The Norway Haddock is a differ- 
ent kind of fish, commonly called in 
the United States rose fish, red 
perch, and snapper. It is about as 


large as the haddock, but is bright 
red, with a black blotch on the gills. 
It isfound on our coast from New 
York to the far north. 

The word haddock is in old Eng- 
lish Zadok, but its origin is un- 
known. 

HAIL. There are two kinds of 
hail: the small grains, like fine shot, 
which often fall in winter, but rarely 
in summer, and which generally 
come before snow; and larger hail, 
which falls usually in hot weather, 
and is most severe in very hot cli- 
mates. The first kind is caused by 
the freezing of rain drops as they 
pass in falling through colderair than 
that from which they started; the 
second kind, or common hail, is 
made by the meeting of two currents 
of air, one very warm and loaded 
with vapor, and the other very cold. 

It is known, by going up in bal- 
loons and in other ways, that the 
air is not all of the same heat, but is 


divided up into cold and warm parts 


or layers, a layer of very cold air, 
much below freezing, often lying 
between two warm parts. When 
bodies of warm damp air move up- 
ward into one of these layers of cool 
dry air, the damp air is at once 
changed into ice, and hail falls. 
Sometimes the hailstones thus 
formed are very small, and some- 
times many meet and freeze together 
into large masses. They are usu- 
ally not much larger than a walnut 
or a pigeon’s egg, but some have 
been seen as large as an orange, and 
in very hot countries hailstones 
larger than a sheep are said to fall 
sometimes. In 1860, during a hail 
storm which took place while an 
English ship was off the Cape of 
Good Hope, stones of the size of a 
half brick fell and hurt many of the 
sailors. Hailstones often do great 
harm to crops, especially in France, 
Germany, and India. 

The word hail is from the Angloe 
Saxon “ago, hail. 

HAIR, including bristles, fur, wool, 
etc., isa part of the skin, and has 
the same use as feathers in birds and 
scales in reptiles. Hairs are made 
up of a shaft andabulb. The shaft, 
or part outside of the skin, does not 
grow : but the bulb, or part under 
the skin, which is made up of little 
cells, grows by forming new cells, 
the old ones being pressed forward 
and becoming a part of the shaft. 
Hair is much like horn, and, like it, 
grows in layers. Its color is caused 
by a kind of oil which comes from 
cells in a bulb, In dark hair this 
oil is dark brown, in red hair it is 
blood-red, and in fair hair it is yel- 
lowish. There is none of this color- 
ing oil in white hair. Straight hair 
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is nearly round, but curly or crisp 
hair, like that of the negro, is flat- 
tened, and the hair of the Bushman, 
in Africa, is nearly as flat as a ribbon. 
But the hair of the negro, though dif- 
ferent from that of the European, is 
real hair, and not wool as some think. 

Hair is very strong and very last- 
ing. It is also very elastic, that is, 
springy, and for this reason is much 
used for stuffing cushions, mat- 
tresses, sofas, etc. The best curled 
hair is made from the shorter parts 
of the manes and tails of horses. It 
is first carded or combed straight be- 
tween teeth or combs, and twisted 
into ropes; then soaked in cold 
water, heated in an oven, and un- 
twisted, when it keeps the curl given 
itinthe rope. The hair of cows and 
the finer kinds of pigs’ hair are 
sometimes used for making curled 
hair. The long hairs of horses’ tails 
are woven into hair cloth for cover- 
ing furniture. As the hairs of differ- 
ent horses are of various colors, they 
are first dyed black with LOGWooD 
and copperas (IRON sulphate). 
White horse hair can be dyed of any 
color, and is much used for making 
fancy hair cloths, especially in South 
America. White horse hair is also 
used for making violin bows and 
fine fishing lines, and is woven into 
hats and bonnets for women’s wear. 
The kind of cloth called crinoline 
was at first made of white or gray 
horse hair, but is now made mostly 
from the fibre or thready part of the 
agave or American ALOE. 

The weaving of horse-hair cloth 
differs from other weaving, on ac- 
count of the shortness of the hairs, 
which can be used for the weft only, 
the warp (see CLOTH) being gen- 
erally of black linen yarn, but some- 
times of worsted or cotton. Each 
thread of weft is a single hair, so 
that the cloth can be made only as 
wide as the hairs are long. Horse 
hair is sometimes twisted into yarn 
or thread, and woven into sacking, or 
made into ropes. In Germany cow 
hair is made into yarn and woven 
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into carpets, and in Norway the 
peasants make socks of it. The hair 
of CAMELS, GOATS, and dogs is also 
used for weaving, and the hair and 
fur of beavers, rabbits, and other 
small animals for making FELT. 
Hogs’ hair and bristles are largely 
used in BRUSH making. 

Human hair is used chiefly for 
making wigs, curls, chignons, beards, 
moustaches, etc. Most of it comes 
from France, Italy, and ‘Germany, 
where young peasant women sell 
their hair to wandering dealers, who 
go round the country to collect it. 
These sell it to hair merchants, who 
partly dress it, and sell it again to the 
wig-makers. Light hair comes . 
mostly from Germany, and the darker 
shades from Italy and _ France. 
Human hair is also plaited into 
ornamental work, such as chains, 
watch guards, brooches, and various 
fanciful things, even pictures having 
been made from it. 

The word hair is from the Anglo- 
Saxon Aer, hair. 

HALIBUT, a large flat sea fish. 
It sometimes grows to be longer 
than a man, and weighs 100 to 500 
pounds. It is caught by hook and 
line all along the Atlantic coast from 
New York northwards. Its flesh is 
coarse and somewhat dry. The 
Greenlanders catch halibut by spear- 
ing them from their boats with a 
kind of HARPOON, to which a line is 
fastened. They salt, dry, and smoke 
the flesh. 

The word halibut, or holibut, as it 
is sometimes spelled, is from the old 
English Za/z, holy, and but, or butte, 
flounder, so called because eaten on 
holidays. 


HAMMER. Invery ancient times, 


ay 


Ancient Stone Hammer, 


before metals were known, stones 
‘were used for hammers, sometimes 


| with and sometimes without a handle, 
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The handle of a stone hammer was 
usually made by twisting a withe or 
small twig of a tree round a crease 
in the stone, as shown in the picture. 
Handles like this were put also on 
stone axes and hatchets. 

Hand Hammers are now made of 
many different sizes and shapes, al- 


Carpenter’s Hammer. 


most every kind of trade having a 
hammer of its own. Several of 
these are shown in the pictures, 
Large two-handed hammers, used by 


Plumber’s Hammer. 


blacksmiths and other metal workers, 
are called sledge hammers. Heavy 
wooden hammers, used by woodmen 
and others to drive wedges into 


Farrier’s Hammer. 


wood, are called beetles, and smaller 
wooden ones, used by carpenters and 
joiners, are called mallets. 

Power Hammers are those which 
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Biacksmith’s Hammer. 


are worked by machinery. Among 
them are forge hammers, used in 
forging, or hammering into shape 
heavy masses of red-hot iron, and 
tilt hammers, used for lighter work, 


such as forging bars of shear STEEL. 
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The forge hammeris a great bar of 
cast iron, having on one end of ita 
wrought-iron head, faced with steel, 


Machinist’s Hammer. 


weighing five totentons. Theother 
end is made to work on an axle, so 
that the head can move upand down. 
The metal to be forged is heated 


Engineer’s Hammer, 


white hot and then lifted by means 
of a CRANE and put under the ham- 
mer, which is raised and let fall by 
the turning of a wheel 50 to I00 


Shoemaker’s Hammer. 


times in a minute. This hammers 
the iron into shape and makes it very 
solid. The tilt hammer works in the 


Cooper’s Hammer, 


same way, only the wheel which 
moves it is at the other end, which 
reaches beyond the axle on which it 
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Coach-Trimmer’s Hammer, 


moves, as seen in the picture. The 
hammer is thus made to tilt up and 
down, and works much faster than 
the forge hammer. 


HARE 
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In large iron works the steam 
forge hammer is now generally used. 
In the great Krupp works, at Essen, 
Germany, is a hammer which cost 
$580,000, The head, which weighs 


Tilt Hammer. 


fifty tons, or as much as fifty com- 
mon loads of coal, is worked up and 
down by steam. A single workman 
can so manage it that it will come 
down with force enough to crush a 
thick iron bar, or with so gentle a 
tap that it will not crack a nut shell. 
The foundations of this great ham- 
mer are 100 feet deep in the ground, 
and are made up of stonework, heavy 
oak trunks, and iron bolted together 
(see ANVIL). Four strong cranes, 
each able to lift 200 tons, swing 
great masses of red-hot iron under 
this hammer, which works very fast 
and pounds them quickly into shape. 
A still larger hammer has lately been 
set up at Bethlehem, Pennsylvania. 

Smaller steam hammers, working 
up and down in much the same way, 
are used in forging swords, scythes, 
axes, carpenters’ LOOIS CLC. 

The word hammer is from the 
Anglo-Saxon Zamer, hammer. 

HARE. Hares differ from rabbits 
chiefly in their habits. They do not 
live in societies, in warrens or bur- 
rows dug under ground, as rabbits 
do, but separately, each one making 
anest of grass for itself. They are 
the enemies of rabbits and fight them 
when they meet. Hares are found 
almost al! over the world, excepting 
in Australia. They abound in the 
United States, where there are several 
kinds. The jack-rabbit, a kind of 
hare noted for long legs and ears, is 
plentiful on western and south-west- 
ern prairies. The northern hare is 
found from Virginia to the coldest 


parts of British America. Its fur in! straps in; 


summer is reddish brown, and in 
winter from white to yellowish gray. 
It lives on berries, bark, twigs, and 
buds oftrees. It.canrun very swiftly, 
and will jump more than three times 
the length of a man. Hares afford 
fine sport to the hunter, and in some 
countries are hunted with hounds, 
The flesh of those living among hills 
is very good, and is much used for 
making soup, but that of hares liv- 
ing in low damp places is not so 
good for eating. 

The hare is easily tamed, if taken 
young, and becomes very familiar. 
It is said that Dr. Franklin had one 
which used to sit before the fire in 
winter between a large cat and a 
greyhound, with both of which it 
lived on the best of terms. It would 
jump up on the table beside its mas- 
ter and scratch his arm to attract his 
attention. Hares may be taught 
many tricks, but they like their liberty 
so well that they are apt to run away 
and become wild again. 

The hare is a MAMMAL of the 
order gives, or gnawing animals. 

The word hare is from the Anglo- 
Saxon ara, hare. 

HARNESS. The parts ofa horse’s 
harness will be best understood by 
studying the picture, which shows a 
single harness. A harness is made 
up of four parts: I, the driving part, 
or bridle and reins; 2, the drawing 
part, consisting of the collar, hames 
and traces; 3, the supporting part, 
or part for holding up the shafts, 
made up of the saddle and its parts, 
and 4, the holding back part, or 
breeching. - 

The bridle is made up of a heac- 
piece V, a front-piece U, two cheek- 
pieces P, two blinders, blinkers, or 
winkers Q, a nose-band 5S, and a 
throatlash R. The bit, or part which 
goes into the horse’s mouth, is made 
of stecl in three general ways, plain, 
jointed, or curbed. The plain bit, 
commonly called bar bit, is simply a 
long round piece of steel, a little bent, 
with a ring at each end to buckle the 
the jointed bit, commonly 
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called snaffle bit, is in two parts, 
jointed in the middle, and with rings 
like the plain bit; the curb bit has a 
bar on each side, as shown in the pic- 
ture, with rings at the upper ends in 
which the cheek-pieces are buckled, 
and one or more rings on each side 
at the lower ends into which the reins 
are buckled. When the reins are 
pulled, a flat chain fastened in the 
upper rings of the bars and passing 
under the horse’s jaw is drawn tight 


' 400 


HARNESS 


$$$ a 


so as to hurt, and the driver has thus 
more command of the horse. When 
the plain or jointed bit is used alone, 
it commonly has a small bar at each 
end to keep the ring from getting into 
the horse’s mouth; but sometimes 
one of these bits is used with the 
curb bit, and then it is generally made 
without bars. 

The check-rein or bearing-rein, 
BB, meant to hold the horse’s head 
in good shape, is also buckled to 
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Horse with Single Harness. 


rings on each side of the bit; it is 
then passed through leather or metal 
loops on each side of the throat-lash. 
and hooked on the check-hook, J, on 
the saddle. The driving-reins, W W, 
are buckled into rings in the bit, and 
then passed through the martingale 
rings, X. The martingale, which is 
made up of a strap, Y, fastened to 
the belly-band, passing between the 
horse’s front legs, and then through 
aring in the hames, and ending in 


two straps, each with a ring on the 


end, is meant to hold down the head 
of the horse, so that it may be driven 
more steadily. 

The collar of a harness, A, is an 
oval ring of leather, fitted to the 
shoulders, and padded so that the 
hames shall not hurt the horse. The 
hames, C, are flat iron bars, some- 
times covered with leather, some- 
times painted black, and sometimes 
silver-plated or brass, made to fit 
into’a crease on the collar, and are 
fastened at the top and bottom by 
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straps, D D. On each side of the 
upper part of the hames is aring, E, 
called a hame teret, through which 
the driving-reins pass, and near the 
bottom a strong metal arm with a 
ring at its end, in which is fastened 
the tug, F, of the trace. The trace, 
G, is a broad, thick leather strap 
which fastens to the drawing-bar of 
the carriage, either by means of a 
hole at its end or of a metal loop or 
hook. As all the weight of the 
carriage is borne by the traces, of 
which there are two, one on each 
side, they have to be made very 
strong. Traces may be lengthened 
or shortened by means of a buckle 
seen near the letter M in the pic- 
ture. 

On the supporting part of the har- 
ness, H is the saddle or pad, which 
has on its front a hook, J, for the 
check-rein, and on each side a ring, 
I, called a teret, through which the 
driving-reins pass. The saddle, 
which is usually made of patent 
LEATHER, and padded, underneath, 
is fastened to the horse by means 
of the belly-band, K, which buckles 
round the horse. A strong leather 
strap, L, called the back-band, passes 
along the middle of the saddle and 
buckles round on the belly-band. 
Under it and fastened to it, on each 
side, is a stout leather loop, M, 
called the shaft-tug, into which the 
shafts of the carriages are put. The 
saddle is kept in its place by a back- 
strap, T, which runs from it to the 
crupper, Z,a round strap passing 
around the root of the horse’s tail. 
The carriage is kept from running 
on to the horse’s heels by the breech- 
ing, N, which passes round the ani- 
mal’s quarters, and is fastened to 
the shafts by the breeching-straps, 
O, of which there is one on each 
side. 

Some single harnesses are made 
different from this one. Instead of 
a hames collar, a breast collar is 
often used, especially for light car- 
riages, made up simply of a broad 
band, to the ends of which the 
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traces are buckled, running round 
the breast of the horse, and held in 
place by another strap buckled near 
its endsand passing over the neck 
just .in front of the withers. In 
some harnesses, too, the saddle and 
the straps under it are different, and 
a strap called a kicking-strap is put 
round the horse’s quarters instead 
of the breeching. Double harnesses 
are made much like single ones, but 
differ from them in some things, 
which cannot be easily told about 
without a picture, but which can be ~ 
easily seen by looking at any pair of 
harnessed horses. 

After a horse is harnessed, it is 
put to the carriage or wagon by 
first slipping the shafts through the . 
tugs, M. The traces should then - 
be hitched to the drawing-bar, care 
being taken to fasten them so that 
they cannot get off. The breeching 
should next be buckled, and then the 
belly-band. After this the reins 
should be taken in hand, and the 
driver may then get in and take his 
seat. 

The word harness, French har- 
mozs, once meant the armor of a sol- 
dier, which was fastened on with 
straps and buckles. 

HARP, a _ musical instrument 
shaped like a triangle, and strung 
with wires and catgut cords from 
the upper part to one of the sides. 
It is played by pulling the strings 
with the thumbs and fingers. The 
harp is a very ancient instrument, 
and is pictured on the Egyptian 
monuments, but it was very imper- 
fect until the beginning of this cen- 
tury, when the double-action pedals 
were added to it. There are seven 
pedals (Latin, Zes, plural Aedes, the 
foot, so called because they are 
worked by the foot) on the best 
harps, by using which the tones of 
the strings can be made higher or 
lower as the player wishes. The 
harp is now used sometimes in an 
ORCHESTRA. 

The word harp is from the Anglo- 
Saxon hearp. 


HARPOON 
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HARPOON, a kind of spear used 
for killing whales and other large 
fish. There are several kinds, but 
the simplest form is an iron spear 
about five feet long, with a sharp flat 
point with barbs, as 
shown in the picture. 
The edges of the point 
are made sharp so that it 
will go into the whale 
easily, and when in the 
barbs keep it from pull- 
ing out. 

The gun harpoon isa 
short bar of iron, with a 
chain and ring at the end 
to fasten the rope to. 
This is fired from a small 
cannon in the bow of the 
boat. Sometimes glass 
tubes filled with a strong 
poison are so fitted into 
the harpoon that they will 
break as soon as the line 
is drawn tight. But the 
American  harpoon-ball, 
called the ‘‘ bomb-lance,” 
is now chiefly used in 
whale-fishing. This is a 
pointed cast-iron tube 
filled with gunpowder, which is 
fired from a gun. A few seconds 
after it has been shot into the whale 
a dull sound is heard—made by 
the bomb bursting inside its body. 
The whale turns a somersault, and 
' dies very soon, sometimes at once. 
Poison is also sometimes put into 
the bomb, but sailors prefer it with- 
out it, as they do not like to handle 
the flesh of a whale kilied by poison. 

The word harpoon is in French 
harpon, which is from 4arfper, to 
to seize or grasp. 

HARROW, an instrument used by 
farmers for breaking up lumps of 
earth and smoothing ploughed land. 
Harrows are made usually of wood 
in the shape of a triangle, a square, 
or an oblong, with fixed rows of 
strong iron teeth or spikes point- 
ing downward; but some are made 
wholly of iron. When drawn over 
the ground by horses these teeth 
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round slowly. 


smooth the soil and make it fit for 
planting, or cover up the seeds al- 
ready sown. 

The word harrow is from the 
old English “arowe, Anglo-Saxon 
hearge, harrow. 

HARTSHORN. See AMMONIA. 

HAT. Besides StRAW hats, there 
are two kinds of hats in common 
use, felt hats and silk hats. FELT 
hats are made of felted fur or wool. 
The chief kind of fur used is that of 
rabbits and hares, but the fur of the 
muskrat, and that of the coypu, a 
Brazilian animal about as large as 
the beaver, is: sometimes mixed with 
them. After the fur on the skins has 
been thoroughly cleaned, it is cut off 
by a machine. The different kinds 
are then mixed together with a little 
cotton in the picking machine; the 
fur next passes through the blowing 
machine, which separates all the 
coarse hairs and the dust from the 
finer fur, and it is then ready to be 
made into a hat body. 

Hat bodies were once formed by 
hand, but they are now made on a 
machine. In this machine there is a 
hollow vessel of copper, shaped likea 
cone or sugar-loaf, and punched full 
of little holes, which is made to turn 
Inside of this a kind 
of fan buzzes round about 4000 
times every minute, making the air 
rush in from the outside through ail 
the holes. When the fur is put inte 
the machine it is blown little by little © 
against the outside of the copper 
cone, and as the air is always draw- 
ing toward the inside, it is spread 
evenly all over the top and sides, 
and matted together so as to make 
a covering of just the shape of the 
cone. As soon as this is done, a 
workman wraps a wet cloth around 
it, puts a copper cover over that, 
and then takes off the whole, cone 
and all, and sets it in a tank of hot 
water, while a new cone is put into 
the machine for another hat body to 
form on. The hot water thickens 
and makes tougher the mat on the 
cone, which is called the “ shell,” 
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and which is soon taken off and 
squeezed and pressed. The hat 
thus far is nothing but an open bag, 
shaped like a sugar-loaf. It now 
passes to the hatter, who generally 
buys his felt hats in this form. 

The hatter first dips the shells into 
hot water, and rubs them together 
on a table, This, which is called 
“sizing” them, makes them smaller 
and thicker. They are next dyed 
and then “blocked,” which means 
stretching them over a wooden block 
of the size and shape of the hat to 
be made. After this they are 
“pounced,” that is, the rough sur- 
face is smoothed in a machine by 
means of an EMERY wheel. The 
hat is now blocked again and the 
brim is curled, and it is then finished 
by girls, who bind it, put on the rib- 
bon, and put in the lining. 

Silk Hats are made of a body of 
muslin, stiffened with a varnish of 
shell-LAC, AMMONIA, and _ water. 
The brim of the hat needs five or six 
thicknesses of muslin, and the top 
and sides only one or two, The 
pieces are fitted together over a 
wooden block, the side being put on 
first, then the top, and lastly the 
brim. These are fastened together 
with strips of thin muslin wet with 
varnish and ironed down. When 
the body is dry-it is covered with the 
silk plush, the best kind of which is 
brought from Lyons in France. The 
piece on the under side of the rim is 
first ironed on, the heat of the iron 
softening the varnish and causing 
the silk to stick. The upper side of 
the rim is next covered, and lastly 
the top and sides. The round piece 
for the top is sewed to the side before 
it is put on, and the whole is then 
slipped over and ironed down until it 
sticks firmly to the body, care being 
taken to hide the seams. The hat is 
then lined and trimmed, and after- 
ward finished with the iron. 

The word hat is from the Anglo- 
Saxon dzZ, hat. 

HAUTBOY, or OBOE, 
musical instrument, used 


a wind 
in OR- 


CHESTRAS and bands. It is shaped 
much likea CLARINET, but is thinner, 
and has more keys. It is made of 
wood, usually of box, ebony, cocoa, 
or rosewood, and in three jointed 
pieces. In the upper joint is fitted 
a mouth-piece made up of a small 
brass tube with a reed or tongue in 
its end, much like the reed in a clari- 
net. The hautboy has a piercing 
sound, but its notes are rich. It was 
once used only in military bands, 
but it is now a part of all orchestras. 

The word hautboy is made from 
the French faut bozs (high wood), 
and the instrument is so named from 
its high piercing sound, The Italian 
form of the word, odve, is now gener- 
ally used instead of hautboy. 

HAWK. The birds commonly 
called hawks belong to the FALCON 
family, but they are smaller and their 
wings are shorter than those of the 
true falcons. There are several kinds 
in the United States, among which 
are the goshawk, the hen-hawk, the 
FISH-HAWK, the pigeon-hawk, the 
sparrow-hawk, Cooper’s hawk, and 
the sharp-shinned hawk. ; 

The Goshawk (goose-hawk) is the 
largest of these birds, being more 
like the falcons than any other- 
hawks, and in old times was used in 
hawking to catch hares, rabbits, and 
birds which do not fly very high. 
It feeds chiefly on wild pigeons, 
ducks, and grouse, and often hovers 
over poultry yards, swooping down 
upon a chicken or a duck and flying 
off with it before the farmer can get 
out his gun. The goshawk builds 
a large coarse nest in trees, and lays 
bluish-white eggs marked with light- 
brown spots. 

The Hen-Hawk, sometimes called 
also the marsh-hawk and the har- 
rier, is not quite as large as the gos- 
hawk. It is found in almost all 
parts of the United States, and is 
often seen in flocks. It does not fly, 
very high, but skims along over the 
fields looking for crickets, lizards, 
small snakes, frogs, and small birds, 
on which it chiefly feeds, It loves 
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to visit hen yards to steal chickens, 
but a common hen can easily drive 
it off. The hen-hawk usually builds 
its nest of dried grasses in a 
hollow scooped in the ground, and 
lays three or four bluish-white 
eggs, marked sometimes with red- 
dish brown. 

Pigeon-and Sparrow-Hawks live 
mostly on young birds. Cooper’s 
Hawk is one of the boldest of hawks 
and will attack birds larger than 
itself. It feeds chiefly on grouse, 
quails, pigeons, and hares. The 
sharp-shinned hawk is also very 
bold, and’ will seize prey too heavy 
for it to carry off. 

Hawks belong to the order rap- 
tores, or BIRDS of prey. 

The word hawk is made from 
the Saxon afoc ; from which also 
_ comes our word havoc, meaning 
waste or destruction, on account of 
the cruelty of the hawk. 

HAWTHORN, a thorny shrub or 
small tree much used in England 
’ for hedges. It grows wild through- 
' out Europe, Siberia, northern Africa, 
and Central Asia, and does well in 
the United States, where it has been 
_ planted. It varies in height from 
six or eight to twenty-five feet. Its 
leaves are lobed and toothed, and its 
' flowers, generally white, though 
~ sometimes rose-colored and even 
- deep crimson, are followed by a small] 
_ red fruit called haw, which hangs on 
the tree long after the leaves have 
fallen and gives the birds food in 
winter. The hawthorn is often 
_ called in England, may, from the 
season of its blooming ; and some 
' think that from it was named the 
Mayflower, the ship that brought 
the Pilgrim Fathers to Plymouth. 

In England the hawthorn is the 
best plant for hedges, both on ac- 
count of its thorns and its beauty, 
~ but it does not do well for hedges in 
‘the United States. It makes a very 

handsome ornamental tree for 

lawns. The wood is hard, close- 

grained, and takes a fine polish. 
The word hawthorn means hedge- 
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thern; it is from the Anglo-Saxon 
haga, a fence or hedge, and thorn. 

HAY, grass cut and cured for 
fodder. After being mown with the 
scythe or mowing machine, and as 
soon as the dew is off, the grass is 
shaken up and spread out with forks 
or with a tedding machine. Before 
evening it is raked up into wind- 
rows, and, if it looks like rain, is 
made into small cocks. Inthe morn- 
ing, if the weather is good, it is again 
spread out, and this is kept up 
usually two or-three days, until it is 
dry, when it is put into stacks or 
packed into mows in a barn. 

When grass is cut in bloom, as it 
ought to be, because then its stems 
are the most tender, it has to be 
dried with care, as it is full of sap. 
If it is put into the mow before it is 
fully dry, it will become heated and 
dark colored, and cattle and horses 
will not eat it as well as good hay. 
If it is wet with rain or dew when it 
is put away, it will mould. Hay 
that has been wet and dried several 
times is usually salted to give it a 
better flavor. 

The word hay is from the Anglo- 
Saxon heag, hay. ; 

HAZEL-NUT, the fruit of the ha- 
zel bush. The common American 
hazel bush grows about as high as a 
man, and is among the first of the 
trees to blossom in spring. The 
fruit, which is covered with a bearded 
husk, is a nut with a hard shell and 
a large sweet kernel. In England 
the hazel is much cultivated for its 
nuts. Those with a long husk are 
called filberts (full beard), those with 
a short husk ‘hazel-nuts, and the 
round hard-shelled nuts cob-nuts. 
Most of the filberts brought to the 
United States come from Spain and 
other parts of the south of Europe. 
The wood of the hazel is used for 
making crates, hoops, and whip 
handles. Its charcoal makes good 
crayons, and a valuable oil is pressed 
from its nuts. 

The word hazel is from the Anglo 
Saxon 4éseé, hazel. 
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HEAT. There is no such thing as 
cold. When we say that a thing is 
cold,we mean only that it has but little 
heat in it, for everything, even ice, 
has some heat in it. Wecan meas- 
ure the amount of heat in different 
things, and we know a great deal 
about how it acts, but we do not really 
know what itis. Heat is never alone 
by itself, but is always with some- 
thing else: we may have hot air, hot 
water, and hot iron, but no one can 
divide the heat from the air, water, 
or iron, and keep it divided. We 
can easily make heat pass from one 
thing into another thing, because 
when things which have different 
amounts of heat in them are put to- 
gether, the heat will spread itself 
around so as to make all of the same 
heat. A piece of iron put into burn- 
ing coals becomes hot because the 
heat passes from the coals into the 
iron until both have the same amount 
of heat in them. 

Most of the heat in the world 
comes with the LIGHT from the SUN. 
We can easily set fire to things by 
gathering together the sun’s rays and 
bringing them to’a point with a LENS 
called a burning-glass. Heat and 
light also come together from the 
fires which we make, but the two 
will not pass together through glass 
so easily as the heat and light from 
the sun. If you hold a pane of glass 
between your face and the fire, the 
light will pass through quickly, but 
the heat will be nearly stopped by the 
glass; yet both the light and the heat 
from thesun pass easily through win- 
dows. We do not know the exact 
reason of the difference between these 
two heats. The sun isa great store- 
house of heat, from which the earth 
gets its warmth and which makes 
it possible for us to live. It is now 
believed that the sun’s heat, like 
its light, is only another form of 
ELECTRICITY. 

But all heat does not have light 
with it, for all animals have heat in 
their bodies, made by the union of 
OXYGEN, which they breathe in with 
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the AIR, and the CARBON and Hy- 
DROGEN of the blood. This union 
is a kind of burning, which is always 
going on within us, but without 
making any light. Our bodies are 
thus not made warm by any outside 
fire or by clothing, but by the burn- 
ing within us. As the airand other 
things around us are usually colder 
than -our bodies, they are all the 
time taking away the heat from us; 
for, as told before, heat always tries 
to spread itself around so as to make 
all things of an equal heat. Fires 
and clothing therefore do not really 
gives us heat, but make us warm by 
keeping the heat in our bodies from 
passing off into the air. The fur of 
animals and the feathers of birds act 
in the same way, and they are 
always thicker in winter than in sum- 
mer. More heat is made in active 
or lively animals than in those which 
move slowly. When you run fast 
you become much warmer than when 
you stand or sit still, This is be- 
cause it makes your heart beat 
quicker, and this causes tue blood to 
move faster through your body and 
make more heat. When your body 
gets warmer than it ought to be, you 
perspire, and the perspiration then 
turns into vapor and carries off the 
heat with it into the air. Animals 
which usually have the most heat in 
them cannot bear a lower amount 
of heat as well as those which do 
not have so much heat in them. 
Thus birds, which are always mov- 
ing, and thus have the most heat in 
them, cannot stand cold weather, 
and this is the reason why so many 
kinds go south in the winter; but 
fishes, whose blood usually has only 
as much heat in it as the water, can 
be frozen up in ice and live. 

Just as the union of oxygen and 
carbon in the blood causes heat, so 
the union of other substances will 
do the samething. Thus, if we mix 
sulphuric acid and water together 
the mixture will become very hot. 
The same thing will happen if we 
pour water on to lime, In doing 
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this we do not make any heat, but | touching it. The heat passes over © 


as all things have heat in them we 
merely wake up this heat in two 
things by mixing them together. 
Heat is also waked up in things by 
pounding or by rubbing them. 
When a blacksmith strikes a piece 
of cold iron on his anvil with his 
hammer, he wakes up the heat in it, 
and by striking it long enough he 
can make it quite hot. If two pieces 
of dry wood be rubbed together long 
enough sufficient heat will be waked 
up in them to set them ina blaze, 
as is told about the article FIRE. 
When carriage wheels are dry and 
fit too tightly, they sometimes catch 
fire. This is because the wheel rubs 
hard on the axle and wakes up its 
heat. 

Heat tries to spread itself in every 
direction in three ways. First, by 
touching, as when a hot thing is 
put on a cold thing ; the heat passes 
from one into the other, and the 
two thus get an equal amount of 
heat. Secondly, by conduction, as 
when heat travels from one end of 
a thing to the other end. For in- 
stance, if one end of an iron bar be 
put into a fire the heat will spread 
all through it. Heat thus spread is 
said to be conducted. A piece of 
wood burning at one end becomes 
only slightly heated at the other end, 
Hence some things are said to be 
good conductors of heat, and others 
bad conductors. The metals are 
the best conductors of heat; glass 
is a poor conductor, and wood a still 
poorer one. This is the reason why 
iron tools used in fires have wooden 
handles fitted to them. Such things 
as hair, fur, feathers, and wool are 
also bad conductors of heat; and 
this is why they keep heat from pass- 
ing off from the bodies of animals. 
We wrap ice up in flannel because 
flannel is a bad conductor of heat, 
and keeps the heat of the air from 
getting to the ice. A third way in 
which heat travels is called radiation. 
This is where a thing is warmed by 
putting it before a fire, but not 


to it, or is radiated to it, from the 
fire. Rough things always radiate 
more heat than smooth ones. 

All things, whether solid, liquid, 
or gaseous, are expanded, or made 
larger, by adding to their heat. If 
a bar of iron which will just go 
through a hole be heated, it will be 
swelled so that it will no longer go 
through it. This is of value in fixing’ 
tires on wheels. The tire is madea 
little too small for the wheel, and is 
then expanded or enlarged by heat- 
ing it, when it is easily slipped on. 
When it cools it becomes of the 
same size as it was at first and fits 
so tightly that it binds all parts of 
the wheel firmly together. In laying 
tracks on railroads the rails are always 
put a little way apart at the ends; if © 
they were laid close together they 
would expand on a very warm day 
and push each other out of place. 
If a flask full of water be heated the 
water will expand and run over. 
Molasses and oil do not weigh so 
much in summer as in winter, be- 
cause they are swelled and made 
thinner by heat, so that thereisa less — 
amount in a gallon than when it is 
cold. The mercury or alcohol in the 
bulb of a THERMOMETER is expanded 
by heat and rises up in the tube; the 
more heat there is the higher it rises : 
and in this way we are enabled to 
measure the amount of heat. AIR 
and other gases are also expanded 
by heat. During summer the earth 
becomes heated by the sun, and then | 
heats the air above it. This warm 
air rises and cooler air rushes in to 
take its place, and this makes a 
breeze. There are some things which 
are not expanded or made larger, like 
other things, by adding to their heat, 
If boiling water be cooled it will be- 
come smaller in bulk only until it 
reaches a certain point (39° F.), and 
then it will begin to expand again 
until it is frozen; so that water 
really grows largerinstead of smaller 
by freezing. This is very important, 
for if it were not so water would bee 
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gin to freeze at the bottom, and all! 


lakes and ponds would become so 
filled up with ice that they would 
not thaw out in summer. But now, 
as water swells in bulk, as it gets 
near the freezing point, it rises to the 
surface, and the ice is first formed on 
the top. 

When a solid thing turns into a 
liquid thing, or when a liquid thing 
turns into a gas (see ELEMENT), a 
great deal of heat is used up. For 


instance, if the two solids, salt and 
ice, be mixed together, they will turn 
“into a liquid which will be very 


much colder than the two things of 
which it was made, This is because 
they absorb or take up a good deal 
of heat in passing from the solid to 
the liquid state. Such a mixture is 
called a freezing mixture, and is 
much used in freezing ice cream and 
other things. The cream to be 
frozen is put into a tin pail which 
sits in another pail so that it is sur- 
rounded on all sides by the mixture 
of ice and salt. The outer pail is 
usually of wood, which is a non- 
conductor of heat, and as the ice and 
salt need heat.to melt they draw 
it from the cream, which is thus 
frozen. 

In the same way, when a liquid 
turns into a gas it needs a great deal 
of heat and gets it wherever it can. 
If a little ether be poured on the 
hand, it soon flies away as a gas, 
and leaves the hand very cold. 
This is because it has drawn a good 
deal of heat out of the hand in order 
to turn into gas. If a pan of water 
be put under the receiver of an AIR- 
PUMP beside a pan with some strong 
SULPHURIC ACID in it, and the air 
be then pumped out, the water will 


evaporate or turn to vapor very fast, |g 


and in doing so will draw so much 
heat from itself that it will turn into 
ice. Much artificial ice is now made 
in hot countries by machines which 
work on this principle. 

The word heat is from the Anglo- 
Saxon Aetu, heat. 

HEATH, or HEATHER, the com- 
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mon name of a large family of plants, 
to which belong also the rhododen- 
dron, the azalia, the kalmia, and other 
beautiful flowering shrubs. In West- 
ern Africa, where most of the heaths 
grow, they are often 8 to Io feet, but 
in northern countries they are seldom 
morethan a foothigh. Thecommon 
heath of Great Britain, called some- 
times ling, and in Scotland always 
heather, is so striking a feature in the 
landscape that it has long been the 
theme of poetry and song. The 
flowers, which look as if they grew 
in spikes, are of a lilac-rose color, 
rarely white. When in full bloom 
in Scotland, at the end of August, 
they give the hillsides a purple glow 
which is very beautiful. Mixed with 
the common heather is often found 
the bell-heather, the flowers of which 
are magenta-colored bells, the heather 
bells of Scottishsong. This kind also 
is sometimes, though rarely, pure 
white; to find a sprig of white 
heather of any kind is considered 
good luck. The common heather 
grows wild in some parts of New 
England and Nova Scotia. 

The heather has many uses: cot- 
tages are thatched with it, fences 
wattled with it, and ropes, baskets, 
brooms, and scrubbing brushes made 
of it. The flowers contain much 
honey, and beehives are taken to the 
moors when the heather is in bloom. 
In some of the Hebrides, it is used 
for tanning leather, and in Italy the 
young shoots are mixed with malt in 
making ale. This is supposed to be 
the same kind of beer made by the 
ancient Picts. 

The word heath, in old English 
heth, means both the plant and the 


waste land where it commonly 
erows. - 
HEDGEHOG. There are no 


hedgehogs in America, though the 
name is sometimes wrongly given 
to the Canadian porcupine. The 
hedgehog proper, which is common 
in Europe, is about nine inches long. 
The under parts are covered with 
brownish white fur, and the upper 
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part with sharp prickles about an 
inch long. When attacked it rolls 
itself into a ball presenting on all 
sides a thorny mass which no animal 
dare attack. The hedgehog hides 
during the day in burrows and 
hedges, and comes out at night in 
search of insects, grubs, snails, and 
fruits. It is sometimes called urchin, 
a name which grew out of its old 
Greek name, echzos. 

The hedgehog belongs to the or- 
der zzsectzvora, or insect-eating ani- 
mals. 

HEMLOCK, or HEMLOCK 
SPRUCE, an evergreen cone-bearing 
tree, common in North America. 
It grows chiefly on the northern bor- 
ders of the United States and in Can- 
ada, where there are vast forests of 
it. It is a beautiful tree when it 
stands alone, forming a pyramid of 
green from the ground to the top, 
which is sometimes 100 feet high, 
or higher than a very tall house; 
but when it grows in a forest its 
trunk is usually without branches 
most of the way up. From the 
hemlock is got a good deal of com- 
-mon lumber, it being much used for 
beams and rafters, and for sheathing, 
or the covering of houses under the 
shingles and clapboards. Hemlock 
bark is largely used in tanning 
leather, and many trees are killed by 
stripping them and leaving them to 
decay. 

Socrates is said to have been put 
to death by being forced to take a 
dose of hemlock poison. This was 
not the juice of the hemlock spruce, 
which is not poisonous, but probably 
of a plant called poison hemlock or 
conium, which does not grow as tall 
as a man. Some think it was the 
juice of the water hemlock, another 
small plant. 

The word hemlock is from the 
Anglo-Saxon emlic, which means 
the poison hemlock. 

HEMP. The hemp plant, which 
grows in many parts of the world, 
is raised every year from the seed. 
It is sometimes only three to four 


feet high, and sometimes more than 
| twice as high as a man, according to 
the richness of the soil and the heat 
of the climate. The stem is hol- 
low, or filled with a soft pith; 
around the pith is a tender woody 
substance, and outside of that is the 
bark, made up of strong threads cov- 
ered with a thin outer skin. 

When the hemp is ripe the plants 
are pulled up, the leaves, flowers, 
and roots cut off, and the stalks tied| 
up in bundles. The next thing is 
the retting or rotting of the stalks 
by soaking them in water to soften 
the vegetable glue which holds the 
threads together. After this has 
been done, they are dried, either in - 
the sun, in warm rooms, or in ovens. 
They are then “broken,” ‘“‘scutched,” 
and ‘“hackled” in the same way 
as FLAX. After spinning, the hemp 
is woven into various kinds of 
heavy cloths, such as CANVAS, tent- 
cloth, sail-cloth, bagging, and sack- 
ing, and also into many kinds of 
cordage and ROPES, See JUTE and 
MANILA. 

The word hemp is from 
Anglo-Saxon henep, hemp. 

HERON, the name of a family of 
BIRDS which includes, besides the 
herons proper, the egrets and bit+ 
terns. The body is small for the 
length of the neck and the legs, 
The legs are very long and slender, 
and the bill is longer than the head, 
and comes to a sharp point. When 
the heron flies the head and neck are 
stretched out straight in front of the 
body and the long legs are stretched 
out straight behind. Herons feed 
mostly on fish, frogs, crabs, and 
other water animals, and they may 
often be seen standing quietly in 
shallow water along the edges of 
rivers or lakes, or along the sea 
shore, watching for fish. As soon 
as a fish comes along it is seized in 
the long bill and swallowed at once. 
Herons build their nests in high 
trees near the water, and feed their 
young with fish until they are old 
enough to care for themselves. 
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There are several kinds of herons 
in the United States, including the 
Louisiana heron, of a slaty blue 
color; the snowy heron and the 
great white heron, both pure white ; 
the great blue heron or blue crane, 
with 4 bluish body and a black 
head ; the great American egret and 
the great white egret, which are 
white; and the green bittern or 
heron. 

The European heron was the bird 
most hunted when falconry or hawk- 
It has a beau 


. tiful black glossy crest on the back 


of the head, which in old times was 
much valued as an ornament, and 
was worn only by nobles. It still 
forms the centre of the white ostrich 
plume in the caps of Knights of the 
Garter. The flesh of the heron was 
in old times thought to be very fine 
eating, and was served only on the 
tables of the rich and great. In 
order to get this delicacy more easily, 
places called heronries were made in 
forests on the lands of nobles, where 
they were allowed to live and breed 
in peace until they were wanted for 
the table. Heron’s flesh is not now 
much eaten, but in England some 
great families still keep up the heron- 
ries on their estates in memory of 
the olden time. 

The heron belongs to the order 
herodiones (Greek herodios, heron). 

The word heron is in French 


héron, and the bird was probably so | p 


named from its harsh cry. 
HERRING, the name of a family 
of FISHES which includes the true 
herring, the ALEWIFE, the SHAD, 
the whitebait, the sprat, the SAR- 
DINE, and the ANCHOVY. The 
true herrings are sea-fishes, and 
never go up rivers to spawn, as shad 
and some other fish do. They ap- 
pear almost every spring, summer, 
and autumn, in vast numbers, on the 
shores of Europe, Asia, and America, 
swimming near the top of the water, 
and followed by multitudes of larger 
fishes and by gulls, fish-hawks, and 
other sea-birds, which feed on them. 


In the winter they go off into deep 
water. 

The herring has a large mouth 
and the under jaw sticks out a little 
beyond the upper one, as is shown 
in the picture. The gills have very 
long fringes, which become stuck 
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together when the fish is out of the 
water, so that it lives but a short 
time. From this comes the common 
saying, ‘‘as dead as a_ herring.” 
Herrings love to swim with their 
noses out of water, as if to breathe 
the air, and as millions of them rush 
along, they make a sound like the 
falling of heavy rain. The back of 
the herring is greenish blue, and 
its sides and lower parts are covered 
with silvery scales, sometimes 
marked with figures which ignorant 
fishermen look upon with wonder. 
About three hundred years ago, 
two herrings were caught off the 
coast of Norway, which had on their 
sides marks that looked somewhat 
like Gothic letters. They were sent 
to the King of Norway, who turned 
ale when he saw the marks, for he 
thought they foretold his death and 
that of his queen. Learned men 
were called to look at them, and 
some read them in one way and 
some in another; but the king died 
the next year, and all the people 
thought that the two herrings had 
been sent from heaven to warn him 
of his coming death. 

The herring is one of the most im- 
portant of all fishes, and the herring 
fishery is more valuable than any 
other excepting that of the cod. In 
Northern Europe it is called the 
great fishery, while that of the whale 
is called the little fishery. The 
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wealth of Holland was built up 
chiefly by it, and there is a saying 
in that country that Amsterdam is 
founded on herring heads. The her- 
ring fishery is also largely carried on 
by: the English, Norwegians, Danes, 
and French in Europe, and by the 
New England States and by Canada 
in America. The chief fisheries here 
are off the coasts of Maine, New- 
foundland, and Labrador. 

Herring are caught mostly in drift 
NETS, though some are taken in 
seines. The drift nets, which are 
set usually in the evening, are some- 
times a mile long, and reach down 
into the water more than thirty feet, 
or five times the length of a man. 
The herrings try to get through the 
meshes and are caught and held 
tight by the gills) When enough 
have been taken to fill the boats the 
fish are taken to the shore, where 
they are cleaned, salted, and packed 
in barrels. These are called white 
herrings; those which are salted 
and smoked are called red herrings. 
Some which are smoked only a little, 
and are intended to be eaten at once, 
are called bloaters. The English 
whitebait is the young of the her- 
ring. 

The word herring is from the 
Anglo-Saxon erzng, which is from 
here, an army, and the fish gets its 
name because it moves in such num- 
bers. 

HICKORY, a large tree of the 
same family with the WALNUT, found 
only in America. There are several 
kinds, all of which are beautiful and 
stately trees. The shellbark or shag- 
bark hickory, so called because its 
shaggy outer bark peels off in long 
strips, bears the common hickory 
nut, which is sometimes wrongly 
called walnut. In the Western 
States grows another kind of shell- 
bark, with nuts twice as large as the 
hickory nut, but they are not so 
sweet. The pecan hickory, which 
grows in the Southwestern States, 
yields the pecan nut. The pig nut 
is also a kind of hickory. 
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The wood of the hickory makes the 
best of fuel and of charcoal. It also 
makes good timber, but rots fast 
from heat and dampness, and. is 
much eaten by worms. It is, how- 
ever, very tough, and is used for 
making carriage shafts, wheel spokes, 
whip handles, large screws, hoops 
for casks, etc. 

The word hickory is shortened 
from pohickory, which is made from 
pawcohiccora, the Indian name of a 
kind of oily milk made from pounded 
hickory nuts. 

HIPPOPOTAMUS. This animal 
is found only in Africa. It is usually 
not quite so high as a man, but its 
body is nearly as large as that of the 
elephant. Its legs are very short, 
which makes it awkward in its move- 
ments. Its skin is as much as two 
inches thick in some places, is a 
dirty brown color, and has no hair 
onit. The hippopotamus passes 
much of its time in the water of 
rivers and lakes, especially during 
the day, leaving it at night to feed on 
the grass and herbage along the 
banks, It swims and dives with 
great ease, and can stay a long time ~ 
under water. The female often 
swims with a young one standing 
on her back. The hippopotamus is 
usually harmless, but when attacked . 
is dangerous, and will sometimes 
smash a boat to pieces. It is much 
hunted by the Africans for its flesh, 
which is like pork, and for its hide, - 
out of which are made shields, hel- 
mets, whips, and canes. Hippopot- 
amus teeth are large and are much 
valued for their ivory. Dentists 
sometimes make false teeth out of 
them. 

In 1872 a baby hippopotamus was 
born in the Zodlogical Gardens in 
London, and much has been learned 
about these animals by watching it. 
A few days after its birth its keeper 
was looking at it swimming about in 
the tank with its mother, when all 
at once it dived under the water. 
Its keeper expected to see it come 
up again every minute, but it stayed 
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under so long that he began to think 
it was drowned, and he was just 
about to order the water let out of 
the tank, when little “hippo ” came 
up from the bottom, shaking his 
funny little horselike ears, and look- 
ing as bright as if he had only taken 
adip. Yet he had been under the 
water, without taking breath, for 
‘nearly twenty minutes. His parents 


had never been known to stay under 


more than three minutes at a time. 
It was afterward found out that the 
little fellow went under water to 
suck, and it is supposed that the 
young of these animals have the 
power of staying under water longer 


~ than the old ones so that they may 


be safe from their enemies while 
they are weak. 

This baby “ hippo” was at first so 
small that he could go through the 
bars of the cage, but he soon grew 
too large for that. When a few 
weeks old, he was about the size of 


a fat pig, and his hide was of a pink- 


ish-slate color. He soon learned to 


_ know his keeper, and when he had 


had his dinner he was as playful as 
a kitten, jumping about his cage and 


- throwing up mouthfuls of hay like a 


young calf. When he began to cut 
his teeth he used to put his head 
through the bars to have his gums 
rubbed. 

Pictures of the hippopotamus are 
shown on ancient monuments and 
medals. A live one was carried to 
Rome in the first century before 
Christ, and the Emperor Augustus 
also showed one there after his 
triumph over Cleopatra. Others 
were taken there by later emper- 
ors, but after the fall of Rome 
none was again seen in Europe 
until the present century, when living 
ones were got for the London, the 
Paris, and other zodlogical gardens. 
Within a few years one has been 
shown in the United States. They 
are getting very scarce now in 
Africa, and will probably soon be 
all gone. 

The hippopotamus is a MAMMAL 


of the order wzugulata or animals 
with hoofs. 

The word hippopotamus means 
river horse,and is made up of the 
Greek words Azpfos, horse, and fot- 
amos, river. 

HOCK, a light yellowish wine 
made at Hochheim (from which 
place it takes its name), on the river 
Main, in Germany. It is either still 
or sparkling (see WINE). Spark- 
ling hock is made in the same way 
as CHAMPAGNE, and is often sold 
for it. 

HOE, a tool used in gardening 
and farming. There are two kinds 
of hand hoes, draw hoes and push 
hoes. The draw or common hoe 
is used mostly for stirring the soil 
around growing crops, drawing the 
earth up to plants, and clearing 
weeds from among them. In the 
Southern States, where the soil is 
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often stiff and hard, very heavy and 
sharp hoes are used, Push hoes are 
used chiefly to cut up weeds and to 
thin out beds of vegetables. The 
horse hoe, now much used in farm- 
ing, is made up of a number of 
small hoes fastened to a wooden 
frame, which is drawn by a horse. 
It can only be used to hoe crops 
sown in straight lines called drills, 
between which the horse can walk. 
The word hoe is in French howe, 
which is from Zouer, to dig up. 
HOG. The hog was not known 
in Americaand Australia before they 
were settled by white men, and all 
the hogs now in those countries, both 
tame and wild, aré descended from 
those which were brought from 
Europe by the early colonists. In 
South America there are immense 
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droves of wild hogs in the forests. 
and in many of the Southern and 
Western States the woods are full 
of half wild ones, which live on 
acorns, beechnuts, and other veg- 
etable food. These hogs are much 
cleaner in their habits than tame 
hogs; indeed, the filth of the do- 
mestic hog is largely owing to the 
way in which itis kept, and it will 
always keep its sleeping place clean 
ifit can. It wallows in the mud to 
cool its skin and to drive away in- 
sects, but elephants and other thick- 
skinned animals do the same thing. 

The wild boar of Europe, which 
belongs to the same family with the 
common hog, is fond of rolling in 
mud, but washes itself when it can 
in ponds or brooks before going to 
its sleeping place. These animals 
are very fierce, and hunting them is 
very exciting and dangerous sport. 
When chased with dogs they run 
away very fast and will not turn out 
of the path for anything; but if 
wounded, willrush upon the hunters 
and fight hard. A wild boar will 
sometimes rip up a dog or a horse 
with its long sharp tusks, and some- 
times even killa man. In Germany 
boars are hunted usually by men on 
horseback, with spears, though they 
are sometimes shot. 

Some think the common hog is 
descended from the wild boar, but it 
is not certainly known. The male 
of the hog is called a boar, and the 
female asow. The young are called 
pigs, and those about half-grown 
shoats. There are many different 
breeds or kinds of hogs, mostly made 
by the different ways in which they 
are brought up and fed. Indeed, the 
tame hog may be said to have been 
almost made by man, it differs so 
much in shape and habits from the 
wild hog. 

The hog is one of the most valua- 
ble of all animals. Its flesh is eaten 
by most nations in many forms, as 
pork, fresh and salted, bacon, ham, 
sausage, etc.; its fat is made into 
lard; its skin into leather, used by 
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saddlers, harness-makers, and trunk- 
makers; and its bristles, or coarse 
hairs, are made into many kinds of 
brushes, especially tooth, nail, and 
hair brushes. Great numbers of hogs 
are raised in the Western States, 
where the killing, curing, and pack- 
ing of pork is a very large business. 
The most pork is packed in Chicago 
and Cincinnati, more than two mil- 
lion hogs being usually killed every 
year in those places. 

In some countries the hog is made 
useful to man during its life. In 
China pigs are harnessed and made 
to draw wagons, and in some parts 
of France they are taught to hunt 
truffles (see FUNGI). In Northern 
France they are tied up to apple trees 
so that they may root up and loosen 
the earth around them. 

The hog is a MAMMAL of the order 
ungulata or animals with hoofs. 

The word hog is spelled och in 
the Cornish and Breton languages. 
In the Breton language 4oucha 
means to grunt, 

HOLIDAY (Anglo-Saxon halig 
deg, holyday), originally a holy day, 
then a day set apart for any celebra- 
tion; a day of rest from labor or of 
diversion and amusement. Various 
church holidays which had _ their 
origin in early times in England, 
when the Church of Rome was the 
State Church, are still observed 
in Great Britain and Ireland and by 
some religious organizations in the 
United States. Among these are 
the following: 

January 6. Twelfth Day, Twelfth 
Tide, or Epiphany, a festival in com: 
memoration of the visit of the Magi 
to Bethlehem, so called because 
celebrated on the twelfth day after 
Christmas. Epiphany (Greek ez, 
upon, phazno, to throw light) means 
the manifestation of Christ to the 
world. The evening before Twelfth 
Day is Twelfth Night, noted for 
many social rites. 

February 2. Candlemas, festival 
of the Purification of the Virgin or 
of the Presentation of Christ in the 
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temple, celebrated with a great dis- 
play of lighted candles, and by the 
blessing of the candles to be used in 
church during the year. 

february 14. St. Valentine's Day, 
a festival in the Roman Church in 
honor of St. Valentine, martyred A.D. 
27Ome ce! VALENTINE, SL. (CG. P. P) 

March 25. Lady Day, the day of 
the Annunciation of the Virgin. See 
ANNUNCIATION (C., L. A.) 

June 24. Midsummer Day, feast 
of the Nativity of St. John the Bap- 
tist. 

July 15. St. Swithin'’s Day, in 
honor of St. Swithin, Bishop of 
Winchester. It was an old supersti- 
tion that if rain fell on this day it 
would continue forty days. 

August 1. Lammas Day, in the 
Roman Church a festival in comme- 
moration of the imprisonment of St. 
Peter. Lammas (Anglo-Saxon h/af 
loaf, mcesse, mass) was the Anglo- 
Saxon loaf-mass or festival of the 
wheat harvest. 

September 29. Michaelmas, feast 
of the Archangel Michael and All 
Angels. In old times it was custo- 
mary to have a goose for dinner on 
this day. 

November 1. All-hallows, All-hal- 
low-mass, All-hallow Day, or All 
Saints’ Day, a feast in honor of all 
the saints. All-hallow eve, All- 
hallow or Hallow-e’en, is the even- 
ing before, usually celebrated by 
home gatherings and various amuse- 
ments. All-hallow is from Anglo- 
Saxon ealle, all, halga, saint, or 
halzg, holy. 

November 2, All Souls’ Day,a day 
of prayer for the souls of the dead. 

November 11. Martinmas, a feast 
in honor of St. Martin of France (316- 
40o A. D.). Indian summer, the 
warm hazy weather which usually 
comes after Martinmas, is sometimes 
called Martinmas summer. 

December 28. Childermas or 
Holy. Innocents’ Day, a feast in re- 
membrance of the children slain at 


| Bethlehem by Herod. 
Besides these, there are also cer- 
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tain church holidays called movable 
feasts or festivals, because they de- 
pend on Easter, the date of which 
changes each year. 

Laster, a festival in commemora- 
tion of the resurrection of Christ, 
named from Lastre, an Anglo-Saxon 
goddess of light or spring whose 
festival was held in April. Easter Day 
isalways the first Sunday after the 
fourteenth day of the paschal moon,or 
the moon of which the fourteenth 
day falls on, or within the fourteen 
days after the vernal equinox (March 
21st). Itthus always occurs between 
March 21 and April 25, and coin- 
cides with the Jewish Passover. The 
day following Easter is called Easter 
Monday. Dependent on Easter are 
the following: 

Ash Wednesday, the fortieth day, 
excluding Sundays, before Easter, 
making the first day of Lent, a fast 
of forty days observed by the An- 
glican, Roman Catholic, and other 
churches. It is so called from a 
custom, introduced by Pope Gregory 
the Great, of sprinkling ashes on the 
heads of penitents on that day. 

Shrove Tuesday, the day before 
Ash Wednesday, on which confession 
was made in preparation for Lent, 
so called because penitents were 
shriven or shrove. In some places 
it is made a day of merrymaking, 
especially in connection with the 
carnival. The French call it Jlardé 
Gras. Shrove Sunday and Shrove 
Monday are the Sunday and Monday 
before Shrove Tuesday. 

Passion Sunday is the fifth Sun- 
day in Lent or second Sunday before 
Easter, so called in commemoration 
of the Passion of Christ. 

Palm Sunday, the last Sunday 
in Lent or Sunday before Easter, so 
called in commemoration of Christ’s 
entry into Jerusalem, when palm 
branches were strewn before him. 
Palms are distributed in some 
churches on Palm Sunday. 

Good Friday, the Friday before 
Easter, observed by many cnurches 
in commemoration of the death of 
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our Lord. The day before Good 
Friday is called Maundy Thursday, 
in commemoration of the Last Supper 
and of the washing of the disciples’ 
feet by Christ. Maundy or Mandy 
(Latin mandatum) means com- 
manded. 

Low Sunday, the Sunday next 
after Easter. 

Rogation Sunday, the Sunday 
next before Rogation (Latin vegare, 
to ask) Days, the three days imme- 
diately preceding Ascension Day, on 
which God’s blessing is asked on the 
crops, 

Ascension Day, the fortieth day 
-after Easter, commemorating the 
:ascension of our Lord. 

Whit-Sunday, the seventh Sun- 
‘day after Easter, a festival in com- 
‘memoration of the descent of the 
Holy Spirit upon the Apostles on the 
day of Pentecost. Whit is from 
Anglo-Saxon /wz¢, white, from the 
white garments worn by candidates 
for baptism. The two days follow- 
ing it are called Whit Monday and 
Whit Tuesday. 

Trinity Sunday, the Sunday after 
Whitsunday, held sacred to the 
Trinity. 

Corpus Christ, (Latin, body of 
Christ), the Thursday after Trinity 
Sunday, a festival of the Roman 
Church in honor of the Consecrated 
Host. It was founded in 1264 by 
Pope Urban IV. 

Advent Sunday, the first Sunday 
in Advent, the nearest to St. An- 

, drew’s Day, the last day of November. 
_ Advent is the first season of the 
Church year, including the four 
Sundays before Christmas. Advent 
(Latin adventus) means coming, in 
reference to the coming birth of 
Christ. 

In England and Ireland, Easter 
Monday, Whit Monday, the first 
Monday in August, and Dec. 26, 
are called Bank Holidays, because 
banks may, by act of Parliament, 
suspend business on those days. In 
Scotland Bank Holidays are New 
Year’s Day, Christmas, Good F riday, 
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and the first Mondays in May and 
August. In England April 19, the 
day on which Disraeli, Lord Beacons- 
field, died, is celebrated by his ad- 
mirers as Primrose Day, the prim- 
rose having been his favorite flower. 
In Canada, July 1 is celebrated as 
Dominion Day, the day on which the 
Dominion was formed. 

Legal Holidays in the United 
States. There is no national holiday 
in the United States. Congress has 
at times appointed special holidays 
and the President appoints a day of 
Thanksgiving and days for fasting, 
but such days are legal holidays only 
in the District of Columbia and in 
the Territories, and in those States 
which provide by law for them, In 
the United States legal holidays, in 
which public offices are closed and 
public business suspended, are 
usually fixed by State laws. Their 
number, character, and purposes 
differ therefore in different States. 
The principal ones are given in al- 
phabetical order: 

Arbor Day,in some States a spring 
holiday, in others a day set apart by 
the public schools for the planting 
of trees. It is usually on some day 
in spring appointed by the Governor. 
Arbor is Latin for tree. 

Christmas (Chrést and mass), the 
festival of the nativity of Christ, cel- 
ebrated on Dec. 25. It is usually 
observed in all the States and in 
many of the Territories, 

Decoration Day, May 30, set apart 
for the decoration of the graves of 
soldiers and sailors who fell in the 
war for the Union. It is more prop- 
erly called Memorial Day. Virginia 
observes this day for the decoration 
of the graves of the Confederate 
dead, but calls it Confederate Memo- 
rial Day. In Alabama, Florida, 
Georgia, and Mississippi, Confeder- 
ate Memorial Day is April 26, and in 
North Carolina and South Carolina, 
May Io, 

Lilection Day, General, for the 
election of President, etc., the first 
Tuesday after the first Monday of 
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November in every fourth year pre- 
ceding the year in which the Presi- 
dential term expires. 

Fast Day, a day set apart for 
fasting and prayer, in New England 
generally in March or April. 

Good Friday, the day observed 
in most Christian Churches as that 
of our Lord’s crucifixion. It is 
generally observed in Alabama, Con- 
necticut, Delaware, Louisiana, Mary- 
land, Pennsylvana, Tennessee, and 
Utah. 

Inauguration Day, in the District 
of Columbia, the day on which the 
President is inaugurated, the 4th of 
March in every year following a year 
whose number is divisible by four, 
including every year following a leap 
year. 
Independence Day, July 4, cele- 
brated in all the States and Terri- 
tories. 

Flag Day, Junei4. See FLAG, 

Labor Day, first Monday in 
September, observed in most States 
and Territories. 

Lincoln’s Birthday, Feb. 12, ob- 
served in Connecticut, Delaware, 
Illinois, Minnesota, New _ Jersey, 
New York, North Dakota, Pennsyl- 
vania, Washington, and Wyoming. 

Memorial Day. See Decoration 
Day above. | 

New Vear’s Day, Jan. 1, observed 
in most of the States. 

Thanksgiving Day, a day set apart 
for religious services in acknowledg- 
ment of God’s goodness, especially 
in providing bountiful crops. It is 
usually the fourth Thursday in No- 
vember, after the harvests have been 
gathered. 

Washington's Birthday, February 
22. 
Other days are observed as holi- 
days in certain States, as Jefferson 
Davis’ Birthday, June 3, in Alabama, 
Florida, and Georgia, and Gen. R. 
E. Lee’s Birthday, Jan. 19, in most 
of the Southern States. McKinley’s 
Birthday, called also Carnation Day, 
Jan. 29, is sometimes observed in sev- 
eral northern States, Various States 


too have special holidays, as Massa- 
chusetts, Patriot’s Day, April 19, the 
anniversary of Lexington and Con- 
cord, and Pilgrims Day, Dec. 22, the 
day on which the Pilgrim Fathers 
landed on Plymouth Rock; New 
York, Evacuation Day, Noy. 25, the 
day of the final evacuation of the city 
by the British ; Utah, Pioneers’ Day, 
July 24; and California, Admission 
Day, Sept. 9. The anniversary of 
the Battle of New Orleans, Jan. 8, is 
observed in Louisiana: that of the 
Battle of Bennington, Aug. 16, in 
Vermont; and of San Jacinto, April 
21,in Texas. Texas celebrates also 
on March 2 the anniversary of its in- 
dependence from Mexico.. Sundays 
and Fast Days are legal holidays in 
the States which designate them as 
such. Every Saturday, after twelve 
o'clock noon, is a legal holiday in 
Maryland, New York, New Jersey, 
Ohio, Pennsylvania, and Virginia, 
and in the. District of Columbia (for 
banking purposes) and some large 
cities, as New Orleans, Charleston, 
etc. 
HOLLY, an evergreen tree of the 
ilex family, common on the Atlantic 
coast of the United States from 
Maine southward. In the north it 
is a low tree, but in Virginia and 
other Southern States it is sometimes 
30 to 4o feet high. Ithas gray bark 
and shiny green leaves with spiny 
teeth, and bears bright scarlet ber- 
ries. It differs somewhat from the 
European holly, which has more 
glossy leaves and brighter berries, 
and is not.so hardy. In Great 
Britain the holly is very long lived, 
some trees being said to be more 
than a thousand years old. It is 
much used to make hedges and is 
grown in parks for ornament. Its 
branches with its scarlet berries are 
favorites for Christmas decorations, 
and quantities of it are brought to 
New York from New Jersey and Long 
Island and sold for this purpose. 
Holly wood, which is white and fine- 
grained, is much used for turning 
and for cabinet work, being some- 
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times dyed black tu represent ebony. 
Bird lime is made from the inner 
bark, 

Holly is the Anglo-Saxon 4oden, 
holy, the iree being considered holy 
because its branches are used to 
trim churches at Christmas. 

HOLLYHOCK. This flower, once 
so common in New England gardens, 
was brought to this country by the 
early en.igrants from England, where 
it was introduced from Syria toward 
the end of the sixteenth century. 
The original hollyhock was single 
‘and of a rose-purple color, but 
it has been changed greatly by 
cultivation. Double ones of great 
beauty are now common, and there 
are many colors, from white through 
all shades of yellow, pink, and red, 
io purple, the last sometimes so 
dark as to be almost black. ‘Some 
190, are beautifully variegated, and 
some have the under side of the 
petals of a different color from the 
upper side. Though it is commonly 
4 tall plant, gardeners have produced 
dwarfed kinds that make handsome 
bed plants. 

HONE, or WHETSTONE, a hard 
kind of stone with a smooth surface, 
used for sharpening tools. The fin- 
est hones are thosé called oil-stones, 
because they are wet with oil when 
used. The best stone for hones 
comes from Turkey, but a very fine 
kind is brought from Nova Scotia, 
and another kind from Arkansas. 
The coarser hones are usually called 
whetstones, and are wet with water. 
Whetstones for sharpening scythes, 
and stripes of wood, covered with 
EMERY, used for the same purpose, 
are sometimes called rifles in the 
United States, 

The word hone is from the Anglo- 
Saxon am, whetstone. Whetstone 


is made up of the Anglo-Saxon | 


hwettan, to rub, and stan, stone. 
HONEY, the sweet juices of plants 
collected from flowers by honey 
BEES, and put by them into the cells 
of honey comb, The goodness of 
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kind of food of the bees, their age, 
and the weather in which it is made. 
Very sweet flowers give it a pleasant 
smell and taste, while some give it 
not only a bad taste, but even make 
it unsafe to eat. But honey which 
is poisonous to man does not injure 
bees, and so they make it out of 
almost all kinds of flowers. 

Honey is made up of grape SUGAR, 
wax, gum, and some other things. 
From the most ancieut times it has | 
been an article of food, but it is net 
so much used now as it was before 
sugar was known. The best honey 
is the newest, made by young bees, 
which is a clear fluid in a white 
comb. This is sometimes called vir- 
gin honey. Asit grows older honey 
gets a yellow or reddish color, 
Honey is used by tobacconists to 
sweeten tobacco with, and from it 
is made a fermented (see BEER) 
drink called honey wine or mead. 

The word honey is from the 
Anglo-Saxon Aunzg, honey. 

HOOF, the horny covering on the 
feet of horses, cows, sheep, goats, 
etc. The hoofs of animals, espe- 
cially those of cattle, are used for 
making common combs, buttons, 
and handles. The hoofs of horses, 
which are coarser than those of cows 
and oxen, are made into glue and 
ground up for manure. A sub. 
stance called prussiate of potash, 
used in making Prussian blue for 
dyeing and calico printing, is also 
made from hoofs. 

The word hoof is from the Anglo- 
Saxon of, hoof. 

HOOK and EYE. These are 
made out of brass wire by machines 
very like those which make PINS. 
One machine makes hooks and 
another eyes, and each can make 
about 200 every minute. The wire, 
which is wound around a roller, 
is drawn in by nippers, cut off into 
just the right length for a hook or 
an eye, as the case may be, flattened, 
and bent into shape, all by the ac- 
tion of machinery. All the man who 
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to see that they have plenty of wire. 
Each hook or eye, as soon as it is 
finished, drops into a box and makes 
room for another. They are silvered 
or tinned afterward in the same way 
as pins. Some hooks and eyes 
are made of iron, and blackened 
with japan varnish. 

The word hook is from the Anglo- 
Saxon oc, hook; eye is from the 
Anglo-Saxon eage, the eye with 
which we see, and is so named on 
account of its shape. 

HOPS, the flowers of the hop 
plant, a vine which grows two or 
three times as high asa man. The 
hop grows wild in the cool parts of 
Europe and in the western parts of 
Asia, but it was not much cultivated 
on the continent of Europe until the 
fourteenth century, and not in Eng- 
land before the reign of Henry VIII. 
The vines are cultivated in large 
fields in groups of three or four, 
around tall poles, up which they 
climb. The flowers are picked when 
ripe, dried on hair screens in kilns, 
and packed in large bags or bales. 
Hops are used principally in making 
BEER. They give toit its Ditter taste, 
make it bright and clear, and help 
to keep it from souring. In the 
United States hops are grown chiefly 
in the States of New York, Wash- 
mgton, California, Oregon, and Wis- 
consin. In 1889 New York pro- 
duced more than half of the entire 
crop. 

The word hop is in Danish of, 
and in German hopfen. 

HORN. Horn is different from 
bone. The antlers of the stag are 
bone, and not horn, and they ought 
not to be called horns. Horn is 
made up of coagulated, or thickened 
SLBUMEN, GELATINE, and phos- 
phateof LIME. There is just enough 
of the lime in it to make it hard 
without being too brittle; and just 
enough of gelatine to make it easy 
to cut and mould when heated. 

The horns most used in manufac- 
tures are those of the ox, cow, bison, 
buffalo, sheep, goat, and antelope. 
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Most horns have a bony core, which 
is got out by soaking them in water 
five or six weeks. This core is 
ground up and made into little 
crucibles called ‘“cupels,” used for 
melting gold and silverin. The tips 
of the horns, which are solid, are 
then sawn off, to be used in making 
knife handles, buttons, etc. The re- 
mainder, or hollow part, is easily 
softened by soaking it in boiling 
water for half an hour, when it is slit 
open with a knife, spread out flat and 
pressed between iron plates. If the 
« flats,’”’ as they are called, are pressed 
very hard, they can easily be sep- 
arated into several thin plates, which 
are scraped and smoothed and some- 
times put into lanterns instead of 
glass. In old times horn plates were 
used for window-glass. For making 
COMBS and other things horn is 
pressed but little,as too much pres- 
sure makes the teeth split. It is eas- 
ily colored so as to look like tortoise- 
shell, and sometimes can scarcely be 
told from it. 

Horn when heated may be mould- 
ed into almost any shape, which it 
will keep when ‘cold. In making 
knife and fork handles, buttons, and 
other small things, the pieces are cut 
of the right size, softened in hot water, 
and then screwed up in moulds, 
which shape the horn, and press upon 
it any letters or figures that may be 
on the inside of the moulds, In 
about twenty minutes the horn is 
taken out and is then ready to be 
polished, which is done with ROTTEN- 
STONE and oil. Even the parings, 
scrapings, and other little pieces of 
horn may be softened and pressed 
into different forms. 

The word horn is Anglo-Saxon, 
and comes from the Latin cornu, 
horn. 

HORN, a wind musical instru- 
ment, used in ORCHESTRAS and mil- 
itary bands. It gets its name from 
the fact that the first horns were 
made from the horns of animals 
The kind now used most is called 
the French horn. This, which is 
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usually made of brass, is a tube, 
nearly twice as long as a man, coiled 
up in several rings, so as to be 
easier to handle, and having a large 
bell-shaped end. It is blown 
through a cup-shaped mouth-piece, 
and the right sounds are made partly 
by the lips, partly by the breath, 
and partly by putting the hand into 
the large end. The Sax-horn is a 
much improved kind of horn, first 
made by Sax of Paris. It is the one 
generally used in orchestras. 

The cornet-a-pistons (horn with 
pistons) is a small kind of horn, 
fitted with valves and pistons so 
that quick music can be played on it. 
It makes sweet sounds, but its notes 
are not so noble as those of the horn, 
nor so deep as those of the trumpet. 
It is much used, however, in orches- 
tras, often as a solo instrument. 

HORNBLENDE, a common rock, 
sometimes found by itself and some- 
times mixed with other stones. It 
is of all colors, from white through 
different shades of green te black, 
but usually only the very dark green 
or black kind is called by this name. 
It is sometimes found in GRANITE 
instead of MICA, and then the gran- 
ite is called syenite. Hornblende is 
made up mostly of silica (see SILI- 
CON), united with MAGNESIA, lime, 
or iron. 

The word hornblende is from 
HORN and the German dlende, blind- 
ing or dazzling, and the rock is so 
called because it splits like horn and 
shines. 

HORNED FROG or HORNED 
TOAD, a kind of lizard found in the 
Southwestern United States, and in 
California, Oregon, and Mexico. 
There are several kinds, of which 
the best known is about 44 inches 
long. Itis dusky gray above, with 
black bars and spots, and white be- 
low. Its head, body, and tail are 
covered with scales, knobs, and sharp 
spines. Horned frogs are plentiful in 
Texas, whence they are often brought 
away as curiosities. They live on 
insects, and in their native state are 


very active in pursuing them, but in 
confinement they grow sluggish and 
will rarely take food. They spend 
the winter in holes in a state of leth- 
argy. In October, when they gener- 
ally seek a place of rest for the win- 
ter, they often annoy travellers in the 
West by creeping into the folds of 
their blankets, their spines making 
them uncomfortable bedfellows. 

The horned frog is a REPTILE of 
the lizard order. 

HORNET. The hornet belongs 
to the same family with the WASP, 
but is larger and stronger. It builds 
its nest on the branch of a tree, out 
of a kind of brown paper which it 
makes from bits of wood and bark. 
It makes the paper in much the 
same way as human paper-makers 
do, by first turning the wood into 
pulp and then spreading it out in 
thin layers to dry. The outer wall 
of the nest is made of many layers of 
paper, and the cells inside, which are 
like the cells in honey-comb, are 
made in separate floors, with the 
mouth downward, and hung one 
under another by strong rods of 
paper. A part of one of these floors 
with the rod which fastens it to the 
floor above it, is 
shown in the pic- 
ture. The hornet 
lives on fruits, 
honey, and insects, 
especially flies. It 
does not make 
honey itself, but 
steals it from honey 
bees. Hornetslive’ 
in societies made 
up of males, fe- 
males, and workers, like bees. The 
females and the workers, which do 
all the work, are armed with sharp 
stings, and they fiercely attack and 
sting anyone who disturbs their nest, 
making a painful wound, 

The hornet belongs to the order 
hymenoptera, or membrane-winged © 
INSECTS, 

The word hornet 
Anglo-Saxon hyrnet. 


Part of Hornet's 
Nest. 


is from the 
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HORSE. The horse is thought 
to have been first tamed in Central 
Asia. The ass, which is hardier and 
lives on cheaper food, was used_be- 
fore it as a beast of burden and for 
riding; and even after the horse was 
tamed, it was for a long time ridden 
in the East only in war. The 
Assyrians and the Egyptians both 
drove and rode horses at a very 
early date. The Scythians, who 
probably learned the use of the 
animal from the Egyptians, were 
among the earliest horsemen, and 
it was from them that the Greeks 
first heard of the horse. When the 
Greeks first saw mounted Scythians 
they were struck with fear, for they 
thought that the horse and _ his rider 
were one animal; and from this 
probably grew the story of the 
Centaurs. 

The horse is one of the most in- 
telligent of animals. Its senses of 
hearing and of smell are strong, its 
sight is excellent, and it can see by 
night much better than a man. It 
has a very strong memory and easily 
finds again a road which it has once 
travelled over or a place it has once 
visited. It knows its master well, 
and if kindly treated will always do 
its work willingly and cheerfully. 
Indeed, it often takes as much pride 
and pleasure in its work as the one 
who drives or rides it; the racer 
knows its business and strives to 


- win, the hunter follows the hounds 


with the greatest zeal, aiid the war- 
horse rejoices in the sound of the 
bugle and of military music. Horses 
can be trained also to do many 
wonderful things, and some _ in 
circuses perform feats which seem 
to require much thought and judg- 
ment. 

-The horse sometimes lives to be 
thirty years old, but it is seldom of 
use for more than fifteen or sixteen 
years. The male horse is called a 
stallion, the female a mare; the 
young when first born is called a 
foal, and afterward a colt; and the 
female colt is usually called a filly. 


Colts are commonly broken to har- 
ness when three years old. 

Home ofthe Horse. There were 
no horses in America when it was 
discovered by white men, and all 
now in either North or South America 
are descended from horses brought 
from the Old World. But America 
was one of the original homes of the 
horse, and in the early ages of the 
world horses of several kinds were 


abundant here and roamed in count- 
less numbers over the great plains of 
the West, especially of the Rocky 
Mountain region. We know this from 
their bones, which are found in im- 
mense quantities in the basins of the 
lakes which covered that country 
ages ago, and which are now called 
the “bad-lands.’’ Some of these 
ancient horses were no larger than a 
fox, some were about the size of a 
sheep, some as large as an ass, and 
some as large as and even larger than 
the modern horse. What is more 
remarkable, the smallest kind had 
four toes before and three toes behind; 
the next three toes on all its feet ; the 
third one large toe and two smaller 
ones ; while the last had but one toe, 
much like the horse of to-day. These 
differently formed horses did not all 
live at one time, but in several 
geologic periods or ages of the world. 
They extended over parts of North 
and South America at the same time 
with the mastodon and other great 
animals now known only by their 
bones. 

Wild Horses. When the Indians 
first saw the Spaniards mounted, 
upon horses they were as much afraid 
of them as the ancient Greeks had 
been of the Scythians. There are 
now many wild horses in South 
America and in the southwestern 
parts of North America, all descend- 
ants of horses brought from Europe 
by the Spaniards and other early 
colonists. In South America these 
wild horses live in herds of many’ 


thousands each, on the plains called 
pampas. Each herd is under the 
\‘command of an old stallion, who has 
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won the right to lead by his strength 
and courage, and who heads the 
herd in all its wanderings in search 
of the best pasturage. When he 
fails another one takes his place, so 
that the herd is never without a 
leader. If wild horses fall in with 
tame horses the latter at once join 
the herd, and soon become as wild 
asthe others. During the dry season 
they travel toward the rivers for 
water, and many are often trampled 
to death at the drinking places. 
Wolves and other wild beasts some- 
times attack them, but the horses 
form a circle with their heels out- 
ward and drive them off with kicks, 
and only the sick and weak ones are 
killed. 

Wild horses can be tamed and 
made useful to man, but it is very 
hard work to subdue them. The 
Spaniards and Indians take them by 
surrounding a herd and driving them 
into a large yard called a corra/, 
where they are caught one by one 
and ridden until they are tired out. 
Their spirits are thus broken, and 
they do not afterward try to escape. 
They are caught in the corral with 
either the Zasso or the bolas. The 
lasso is a long rope made of plaited 
hide, with an iron ring on one end, 
through which the other end is drawn 
so as to make a slip-noose. When 
a horse is wanted a man rides into 
the corral on a steady horse, carry- 
ing a lasso coiled up in his left hand, 
the end of it being fastened to his 
SADDLE-girth. He then takes the 
slip-noose end in his right hand, with 
about twelve feet of the lasso, 
swings it round his head a few times, 
and throws it at the horse wanted. 
The weight of the iron ring carries 
the lasso out its full length, and the 
slip-noose falls over the horse’s head 
and catches it by the neck, when the 
horseman draws it out of the corral. 
The South Americans who live on 
the great plains use the lasso so 
well that they can easily catch a 
horse running at full speed either 
around the neck or the legs. _The 


lasso is also much used in Mexico 
and Texas to catch the wild horses 
and cattle of those countries, 

In the southern part of South 
America the bolas is more used than 
the lasso. The bolas is made of two 
balls, usually of lead, covered with 
leather and joined together by a 
plaited rope six to eight feet long. 
The horseman holds one of the balls 
in his right hand and whirls the other 
round his head. When it is going 
fast enough he suddenly lets go, and 
the bolas shoots through the air and 
winds round the legs of the horse 
he is chasing, so that it is at once 
stopped and generally thrown down. 
The horseman then jumps off of his 
own horse, wraps his cloak round 
the wild horse’s head, so that it can- 
not see, puts a bit into its mouth, 
mounts it, and rides it until it is tired 
out. 

The wild horses of South America 
are called in that country farameros, 
but those of Mexico are called mus- 
tangs. There are also wild horses in 
Tartary called ¢arfans, whose hal- 
its are much the same as those in 
America, and a few wild ones are 
found in Northern Africa. 

Parts of the Horse. Every child 
should know how a horse is made, 
for this noble animal, at once the 
companion and servant of man, can- 
not be well understood without a 
knowledge of its parts. Something 
of this can be learned from the pic- 
ture, in which both the skeleton and 
the outer parts are shown. The 
skeleton is made up of: the bones of 
the head; the vertebral column or 
spine (see ANIMAL), made up of 
many small bones jointed together, 
reaching from the head down through 
the neck and across the back to the 
end of the tail; the ribs; the shoulder- 
blade and the haunch; and the bones 
which form the legs. In the picture 
the letters refer to the bones of the 
skeleton and the figures to the outer 
parts of the horse. 

In the head can be seen the way 
the teeth grow, the cutting teeth be- 
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ing in front, and the grinding or 
chewing teeth behind, with a space 
between them where there are no 
teeth. This space, called the bar, 
is very useful, for in it the bit is put, 
and the horse can thus shut its 
mouth with the bit in it. The cut- 
ting teeth are twelve in number, six 
in each jaw, and there are six grind- 
ing teeth on each side in both jaws. 
The second teeth begin to come be- 
tween the second and third year. 
The age of a horse can be told by 
the merks in its teeth, which change 
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a little every year until the animal is 
about nine years old, but after it 
gets beyond that age, it is hard t 
tell certainly how old it is. 

The principal parts of the body of 
the horse are: 1, the chest; 2, the 
withers, or place where the shoulders 
meet above; 3, the barrel, or part 
of the body shut in by the ribs; 4, 
the flanks; 5, the loins; and 6, the. 
buttocks. The tail is made up of two 
parts, the bone and flesh part called 
the dock, and the hair. 

Of the bones, a is the shoulder- 
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Skeleton of the Horse. 


biade, and 4 the haunch or hip-bone. 
In the forelegs, 2, which is the same 
as the upper arm bone in man, is 
called the humerus; and &, which is 
the same as the bone of the forearm 
in man, is the radius; the joint be- 
tween the two is the elbow. The 
joint 7, below the humerus, is the 
knee, and the part h, below the 
knee, the shank. The parts marked 
g make up the fore pastern and the 
foot. The hind legs are each made 
up of the thigh 7; the stifle-joint ¢ ; 
the leg-bone or shin-bone wet the 
hock s, the metatarsal bone, or 


bone between the ankle and the 
foot; and /f the hind pastevn and 
foot. From this it will be seen that 
the part of the foreleg from the 
knee, 2, down to the end of the foot 
is the same as the wrist and hand.in 
the skeleton of man, and the part of 
the hind leg from the hock s to the 
end of the foot is the same as the 
ankle and foot of man. 

The horse has but one toe on each 
foot, but in the early ages of the 
world, before the time of man, there 
were horses both in Europe and 


America which had several toes. 
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Colors of the Horse. Horses are 
of several colors, all of which have 
names given tothem, A bay horse 
is reddish-brown; dark bay is a dark 
nut-brown, and light bay a yellowish- 
red. A horse is said to be dappled 
bay when it has spots on the rump 
darker than on the rest of the body. 
All bay horses have black manes 
and tail, and dark ones usuaily have 
the legs below the knees and hochs 
black. Some horses are of so dark 
a brown as to be nearly black, but 
the real black horse is almost coal 
black. A chestnut horse is a light 
red or cinnamon-colored bay, but 
some are darker. Some chestnut 
horses have white or yellowish-white 
manes and tails, and others have 
black ones. The roan horse is a 
mixture of red and white or black 
and white in spots; when the colors 
are in patches, the horse is said to 
be pied or piebald. Dun-colored 
horses are of a yellowish sandy hue 
with white or black tails. There are 
several kinds of grays; the silver 
gray, which is nearly white ; the iron 
gray, which has more black hairs 
than white; and the dappled gray, 
which is marked with spots and 
blotches of black or dark gray. A 
horse with small black spots on white 
or gray is called flea-bitten. 

Gaits of the Horse. The horse 
has many gaits: it walks, trots, gal- 
lops, and ambles or paces. Whena 
horse walks it appears to move one 
forefoot and one hind foot on differ- 
ent sides together, and then the other 
two, but it really moves only one 
foot at atime. If the left hind leg is 
first raised, the left forefoot is taken 
up just before the hind foot touches 
the ground; the right hind foot is 
then raised, and then the right fore- 
foot. In trotting the movement, is 
much quicker, and two legs are 
moved at once, one on one side and 
_ one on the other. in the gallop, the 
two front legs are moved nearly at 
the same time, and the two hind 
ones are then brought up quickly 
and nearly together, The canterisa 
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slow kind of gallop which is taught 
the horse. Jn the amble or pace 
two legs on the same side are moved 
together, and then the two on the 
other side. Wild horses only trot 
and gallop, and these are the only 
gaits known to the Arabian horse. 
Breeds of Horses. Almost every. 
country has its own breed of horses, 
suited to the climate anc to the wants 
of its people. The horses of cold 
and bleak countries are small and 
rough-haired, and they have thicker 
skins than those of warm climates. 
which are larger and sleeker. The 
horses of Iceland are small, with 
thick shaggy hair. They are nearly 
wild, being allowed by their masters 
to feed on the mountains where they 
please, and are caught only when 
they are wanted. The wild tarpans 
of Tartary are not much larger than 
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common mules, and in the winter 
their hair is so long and thick that it 
feels like a bear’s fur. They are 
generally yellowish brown, though a 
few are black or white. They have 
a large head with long hair hanging 
from the lower jaw like a goat. 
Herds of these horses are often 
caught in snowstorms along the 
north shores of the Black Sea, and 
losing their way rush out on the ice, 
where many break through and are 
drowned. 

The Arabian Horse is one of the 
finest of all horses. For hundreds 
of years it has been bred with the 
greatest care, and the Arab takes as 
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much pains to preserve the history 
of his horseas noble families do that 
of their children. He brings it up, 
too, as one of his family, sharing his 
tent with it and feeding it from his 
own hand. He often sleeps with his 
head pillowed upon its neck, and his 
children make a pet of it, and roll 
about upon it when lying down with- 
out getting hurt. As soon asa colt’s 
back gets strong enough it is taught 
to carry a boy. Afterward, as it 
grows larger, it is made to carry a 
heavier boy, and then a youth, its 
burden being thus added to, little by 
little, until at last it is able to bear 
the weight of a full grown man. 
The Arab always rides a mare, be- 
cause she does not neigh as a horse 
does when coming near other horses, 
and he can, therefore, ride near the 
“homes of his enemies in the night 
without being found out. He will 
often sell a horse, but it is very sel- 
dom that he will sell his mare. He 
may be ragged and hungry, but he 
will part with his life sooner than 
with what is as dear to him as one 
of his children. A story is told of 
an old Arab who had a valuable 
mare which had carried him for fif- 
teen years in many a_ march and 
battle. At length, when he was 
eighty years old, he gave her, with a 
sword, which had been his father’s, 
to his eldest son, and told him never 
to lie down to rest at night until he 
had rubbed them both as smooth as 
a looking-glass. In the first fight 
in which the son rode the mare he 
was killed, and the mare fell into 
the hands of the enemy. When the 
old man heard the news, he said 
that life was not worth preserving, 
for he had lost both his son and his 
mare and he died in a few days. 
The Barb or Barbary Horse of 
Northern Africa is much like the 
Arabian, but is smaller, and has less 
spirit and speed. The Moors carried 
many of these horses into Spain, and 
from them are descended the Anda- 
lusian horse called the jennet, and 
other breeds of horses in Spain, In 
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old times Spanish horses were better 
than they are now, and were much 
prized everywhere for saddle horses, 
one kind being the favorite war- 
horse of knights. 

The English Horse, from which the 
best horses in the United States have 
come, has much Arabian and Barb 
blood in it. The race-horse is 
swifter for short distances than the 
best Arabian horse. It is much like 
the Arabian in looks, but is taller and 
longer, and has changed in color. 
The Arabian horse is generally white, 
light gray, or flea-bitten, but the race- 
horse is more usually bay and chest- 
nut. The changes have probably 
come from the difference in the cli- 
mate and in the way the horses are 
brought up. The American race- 
horse is descended from the English 
race-horse, and is, therefore, also of 
Arabian blood. The fastest mile 
ever run by a race-horse in the 
United States up to 1905 was 
made by the horse, named Sal- 
vator, in one minute and _thirty- 
five and one-half (1: 35%) sec- 
onds. 

The Trotting Horse of the United 
States and Canada is the fastest in 
the world. It is not a thoroughbred 
horse, or a horse of pure racing blood, 
like the race-horse, but is generally a 
descendant of a cross between the 
race-horse and some common breed 
but a few thoroughbred racing 
horses have been taught to trot very 
fast. It is not usually so tall as the 
running horse, and is sometimes 
small. There is a good breed of 
trotting horses in Russia, called the 
Orloff trotter, which is faster than 
common horses, but not so fast as 
the American trotter. “The fastest 
mile ever trotted in the United States 
up to 1905 was made by the mare 
Lou Dillon, in one minute and fifty- 
eight and one-half seconds (1: 58%). 

Draught Horses, or horses used 
for drawing heavy loads, are raised 
in many countries. In France the 
Percheron breed has been noted for 
hundreds of years. Many of them 


HORSE 


are to be seen in Paris, where they 
are much used for drawing omni- 
buses and business wagons, and 
some of them are used in the United 
States. They are large, heavy horses, 
with large heads. In England the 
breeds called the Suffolk, the Cleve- 
land Bay, and the Clydesdale are 
noted for their size and strength. 
The Flanders horse, of Belgium and 
Holland, is very large, heavy, and 
strong. Many of the great horses 
used by brewers in London and 
Paris are of this breed. 

All these breeds are called heavy 
draught horses, because they are 
used in the heaviest kinds of trucks 
and large wagons. There are also 
light draught horses, for drawing 
lighter loads, which are not quite so 
heavy in the body and are quicker in 
their motions. The carriage horse 
is of a lighter and more elegant form 
than the common draught horse, 
but is generally large and strong. 
The saddle horse should be a little 
smaller than the carriage horse, and 
should be graceful and active in all 
its movements. It should be taught 
not only to obey the rein, but to un- 
derstand every motion of its rider. 

Ponies are found in many coun- 
tries. Among the most noted are 
the Shetland ponies, raised in the 
islands of the same name, north of 
Scotland, where they are called Shel- 
ties. Some of these little horses are 
not much larger than a great dog, 
but they are very strong, and will 
carry a man withease. The Indians 
of the western parts of the United 
States have a breed of ponies which 
are very hardy and strong. One of 
them will travel all day long with a 
heavy man on its back. 

Uses. The horse is useful to man 
not only during life, but is very val- 
uable also after death. Its flesh is 
sold in Europe as food for dogs and 
cats, and in some countries it is used 
as food for man. On the great 
steppes of Asia wild horses are 
hunted for their hides and their flesh, 
which has been eaten from the 


424 


HORSERADISH 


earliest times. In Tartary, where 
the chief wealth of many tribes of 
people is in their horses, the milk 
of mares is used as we !1se 70WS 
milk, and a kind of strong drink | 
called Aoumzss is made from _ it. 
The hide of the horse ‘s made into 
leather for gloves and for covering 
office chairs and sofas, and the hair 
of its mane and tail is used for stuff- 
ing mattresses, saddles, and horse 
collars, and for making hair-cloth, 
sieves, fishing-lines, and the bows 
of violins. Its bones are made into 
buttons, ground for manure, and 
burned for BONE black; its hoofsare 
boiled for glue, and its intestines are _ 
used for many purposes. 
The horse is a MAMMAL of the - 
order uwngudata, or animals with 
hoofs, and belongs to a family which — 
includes also the ass and the 
zebra. 
Our word horse comes from the - 
Anglo-Saxon ors, horse. : 
HORSE-CHESTNUT, a handsome | 
tree, raised chiefly for ornament, as 
its wood is soft and not worth much. 
It bears large spikes of showy white 
flowers, and a fruit or nut covered 
with a thick prickly shell which - 
splits into three parts before it falls. 
The nuts are bitter,and though cat- 
tle, horses, sheep, and swine will eat - 
them, they are not fit for food for 
man; but in France they have a 
way of taking the bitter taste out of 
them, and they then make them into © 
a kind of meal which is much eaten 
by common people. The bark of - 
the tree is sometimes used in tan- 
ning leather, and the rind of the - 
seeds and the outer husk have been 
employed in dyeing. A kind of 
horse-chestnut which grows in the 
Western States is called the buckeye. 
The horse-chestnut is so called 
because it used to be ground into 
meal and fed to horses. 
HORSERADISH, a plant culti- 
vated for the sake of its roots, which 
is used on the table as a seasoning 
for meats, The root is grated and 
put up in bottles with vinegar, It 
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| has asharp biting taste, which comes 
(from a kind oi oil in it, much like 
the oil in mustard seed. 

Horseradish came first probably 
from eastern Europe, where it grows 
wild. It is called in English horse- 
| on account of its strength. 

In Germany and in Holland it is 
fests sea-radish because it grows 
| 


a! 
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best near the sea. The Swedes call 
it feppar-rot, pepper-root. 
HORSESHOE. Horseshoes were 
| once always made by hand, and still 
are in many country places by black- 
smiths, who hammer them _ into 
| shape upon anvils; but most of 
them are now made by machinery. 
_A bar of iron of the right size is 
heated red-hot, and put into the 
| machine between two rollers. The 
machine cuts off enough for one 
shoe, bends it round, stamps it with 
DIES, which give it shape and make 
the groove around it for the nail 
heads, and drops it out all ready for 
the nail holes, which are punched 
in it by hand. Each machine will 
-make about sixty horseshoes every 
minute. 
~ HORSESHOE CRAB, or KING 
CRAB. This animal gets its first 
name from its shape and its second 
name from its size. It is usually 
called horseshoe or horsefoot crab 
in this country, but in the East India 
Islands, where it grows to be two or 
three feet broad, it is called king 
crab. The common horseshoe crab 
is found all along the Atlantic coast 
of the New England and the Middle 
States, and its cast off shells are often 
seen on the sands. The shell is in 
two parts, a rounded piece in front 
and anearly three-cornered piece be- 
hind, fitted to it by a kind of hinge. 
To the back end is joined a long 
sharp tail, the one use of which 
seems to be to help the crab turn 
over when it gets on to its back. 
But the animal uses it also in dig- 
ging, for it loves to burrow out of 
sight into the mud and sand. In 
doing this, it bends down forward the 
sharp front piece of its shell. bend- 


ing down backward the other piece 
so as to- push against the ground 
with its tail, while its feet throw out 
the dirt on both sides. It can thus 
soon force its body under the sand. 
In the East Indies the Malays point 
their spears with these sharp tails. 

The mouth of a horseshoe crab 
is in the middle of its under part, be- 
tween its legs, which grow out all - 
round it. The parts of several of 
the first pairs of legs are fitted with 
rough points with which the crab 
grinds up its food before it swallows 
it;so its teeth are really on its legs. 
It has two large eyes on top of its 
shell, and two others in front, so it 
can see all around. 

Horseshoe crabs are hatched from 
eggs laid in May or June. When 
the tide is high, the female scoops 
a hole in the sand just at the edge 
of the water, lays her eggs in it, 
and leaves them to be covered by 
the sand and hatched by the heat of 
the sun. When born, the little crab 
is only about a quarter of an inch 
wide, and has a shell but no tail. It 
soon outgrows its shell, which splits 
open in front and lets it out. A 
new and larger shell grows in place 
of the old one, and this one has a 
little sharp tail. So it goes on, as 
long as it lives, spliting open its old 
shell in front, creeping out, and get- 
ting new ones. 

The horseshoe crab is a CRUSTA- 
CEAN of the order dekapoda, or ten- 
footed ANIMALS. Lobsters, other 
crabs, crawfish, and shrimps belong 
to the same order. 

HOUR-GLASS, an_ instrument 
for measuring time. It is made of 
glass and has two parts joined to: 
gether by a narrow neck; one of 
the parts is filled with dry sand, of 
which there is just enough to run 
through the neck in an hour. 
When all the sand has run through, 
it may be turned over and the sand 
allowed to run the other way. It 
does not keep good time, because in 
hot weather the glass swells, so 
that the neck is larger than in cold 
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weather, and the sand is not always 
of the same dryness. There are 
also half-hour glasses and minute 
glasses; and some are made to run 
just three minutes and are often 
called egg glasses, because they are 
used to time the boiling of eggs. 
Mercury is sometimes used in them 
instead of sand. 

HOUSE. In building a house the 
first thing is to get a good foundation, 
on which it is to stand. Unless a 
solid foundation is made the house 
will not stand even a great while, 
but will be apt to settle in some 
places more than in others, and this 
will cause the plastering of the walls 
to crack, and the doors and win- 
dows to sag or lean so that they will 
not open and shut easily. It issome- 
times hard to get a good foundation. 
The best bottom for one is solid 
rock or closely packed gravel, and if 
these are not found on the surface 
of the ground the earth has to be 
dug away until a good bottom is 
reached. Sometimes a solid bottom 
cannot be got even by digging, and 
then one has tobe made. This may 
be done in many ways: sometimes 
heavy planks or beams of wood are 
laid down, sometimes a thick layer 
of concrete, or broken stones and 
CEMENT, is spread over the bottom, 
and sometimes it is necessary to 
drive PiLES down until they reach 
firm ground. When the piles are 
driven, the tops are afterward cut 
off even, and the bed thus made is 
covered with a platform or flooring 
of planks, on which the stone wail 
is built. 

Masonry. After the foundation, 
the next thing is the masonry, or 
the making of the wall on which 
the building is to rest. The 
masonry may be of either stone or 
brick, or of both stone and _ brick. 
The wall under a building is usually 
built of better and more regular 
stones on the outside than on the 
inside, especially in that part of it 
which is above the ground. The 
outside of such a wall is called the 
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face, shown in a, Fig. 1; the inside, 
the backing, shown in 4; and the 
middle part, or part between the face 
and the backing, which is usually 
filled in with small stones as in ¢, the 
filling. 

Each layer of stone or brick in a 


wall is called a course. The lower 
course, which 
rests on the c 

P; WPT, 
foundation, and CORT 


which is usually 
wider than the 
courses above it, 
is called the foot- 
ing, and the top 
course, which is 
made up of longer 
and better stones 
than the other 
courses, is called the coping. In 
the picture, Wise 27a spar ofethe 
Stones in 
which the long sides are laid length- 
wise in a course, as in aa, Fig. 2, are 
called stretchers, and those whose 
long sides are laid across a wall so 


Fig. 1.—End of 
Foundation Wall. 


Fig. 2.—Side of Foundation Wall 


as to bind it together, as in 44, are 
called headers or bond stones. The 
cracks between the stones are called 
joints, and masonry is always so laid 
that no up and down joint shall run 
across two courses, but that each 
one shall come between the two in 
the course next below. Walls may 
be laid with or without MORTAR. 
When without mortar, the work is 
called dry masonry. Masonry of 
rough stones laid dry is called rough 
wall, and when laid in mortar, rubble 
work ; but sometimes all rough work 
is called rubble work. Masonry of 
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icut stone, in which each stone is 
jsquared and dressed to fit, is called 
ashlar masonry. In common cut- 
work only the face is made ashlar and 
\the backing of rubble or brick. 

If the house is to be of stone or of 
brick the walls are built up to the 


jroof, the parts above being much 
jnarrower than the foundation walls, 


° = 1H 5I.| 


r 


Fig. 3.—Wooden House Frame. 


and holes being left in the proper 
places for the floor-beams ; but if it 
is to be of wood the wall is carried 
up only alittle way above the sur- 
face of the ground. In building a 
wooden house, the next thing to do 
after the foundation wall is done is 


to put up the frame. Heavy beams 


“called sills are first laid on top of 


the foundation walls, and then the 
joists, or thin beams on which the 
lower floor is to be nailed, are fitted 
on to those; but sometimes the 
joists are laid across on the wall it- 
self, the spaces between them filled 
in with stone even with their tops, 
and the sills then laid on them. 

The Frame is usually fitted to- 
gether on the ground, fastened with 
wooden pins, and then raised, one 
side at a time, and set into holes 
made for its different parts in the 
sills, The parts of a frame may be 
understood from the picture, Fig. 3, 
which shows one side of the frame 
of a house. In this the beams 
marked A A A are the posts; E is 
the sill; Bis the plate or walJ-plate ; 
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C is one of the girts; D D are 
braces; F F are the window-posts 
or window-studs; and G G are 
studs. The joists for the upper 
floors are fitted on to the girts. When 
floors are so large that it is not safe 
to use single joists, a large beam, 
called a girder, is put across the 
middle, and the ends of the joists 
are fitted into it on each side, The 
floor boards are nailed on to the up- . 
per side of the joists, and LATHS are 
nailed on to the under side to hold 
the plaster of the ceiling of the room 
below. Partitions are made by set- 
ting up studs the right distance 
apart for the laths. 

Roofs are made in many different 
ways. In cities brick and stone 
buildings often have flat or nearly 
flat roofs, but in the country, roofs 
are usually made slanting, so as to 
carry off the rain and snow easily. 
A simple kind of frame for a roof is 
shown in the picture Fig. 4. In this, 
B B are the ends of the two wall- 
plates, the side of one of which is 
is shown in Fig. 3. The beam T, 


Fig. 4.—Collar Roof Frame. 


which is fastened on to the plates by 
notches, is called the tie-beam, so 
called because it ties the walls to- 
gether, and keeps them from being 
pushed out by the weight of the roof. 


On top of the tie-beam, at the ends, 
are laid smaller beams called pole- 
plates, P P, on which are fastened, by 
notches, the rafters, R R. To keep 
the rafters from spreading, a small 
tie-beam called a collar, C, is fast- 
ened on to the rafters, which are also 
held together at the top by a thin 
beam, F, called the ridge-pole. 
Another kind of common frame 
for a roof is shown in Fig. 5. In 
this the parts marked with the same 
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letters are the same asin Fig. 4; but 
instead of a collar a piece calied a 
king-post, K, is put in between the 
tie-beam and the top of the rafters, 


lig, 5.—iNing-post Roof Frame. 


and two other pieces, called braces 
or struts,S S, are placed so as to 
brace the rafters. Such a roof frame 
is called a king truss. Still another 
kind of frame, called a queen truss, 
has two posts set up between the 
tie-beam and the rafters, one on each 
side, instead of a single one in the 
middle. 

On the outside of the rafters rough 
boards called “battens” are nailed, 
and on these are nailed the shingles, 
slates, or tiles, which form the outer 
covering of the roof. The chimneys 
are usually built before the roof is 
finished, so that the parts of the roof 


a (= 
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Fig. 6, ig. 7. 

Pent Roof, Gable Roof, 
around them may be made tight. 
Roofs are of many different shapes 
on the outside, several of which are 
shown in the pictures. Fig. 6 is 
called a pent roof, from the French 
word fente, which means slope. It 
is sometimes also called:a shed roof, 


because used for covering sheds. In 
New England a shed with such a 
roof is often seen built on the back 
of old houses, and is there called a 
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“lean-to,” because the rafters lean 
against the main building. 

The gable roof, so called because 
its two ends form gables pointed 
like a triangle, is shown in Fig. 7. 
This is the most common kind of 
roof. A roof with double gables, as 
in Fig. 8, is called an M roof, from 
the shape of its ends, Such a roof 
is oftener seen on barns than on 
houses. A roof in which the points 
of the gables are cut off, so that it 
slants on all four sides, as in Fig. 9, 
is called a hip roof. A curb roof, 
Fig. 10, is so made that another 
story is formed above the walle 
plates. This roof is commonly called 


Fig. ro. 
Curb Roof, 


Fig. 11. 
Ogee Roof. 


the Mansard roof, after a French 
architect of that name, who often 
put it on houses which he built. It 
is now often built on villas and hand- 
some country houses. The ogee 
roof, Fig. 11, is not much used, 
excepting on pavilions, summer- 
houses, etc. 

The Sides of the house are usually 
first covered with rough boards 
nailed on diagonally or cornerwise, 
and the CLAPBOARDS are then 
nailed on to these; but in the best 
houses, layers of felt, paper, or some 
other water-proof material are put on 
between the rough boards and the 
clapboards. Doors, window-frames, 
and blinds are usually made at fac- 
tories. 

In many places, when a new house 
is to be built, the neighbors gather 
together to aid in raising the frame. 
At such a gathering, which is called 
a “house-raising,” there is usually 
much merriment, and after the frame 
is up, and the wooden pins which 
hold it have been driven in, refresh- 
ments are served by the owner. It 
is also customary in Germany, and 
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in some places in England and in 
this country, to fasten a green bush 
or small tree to the gable. 
Steel-skeleton Building. Old meth- 
Jods of building houses and other 
structures, described above, though 
still practised in most places, have 
been largely superseded in cities by 
improved methods in which steel 
bears a principal part. Columns and 
beams of steel and iron had been in 
use many years, but in buildings of 
ordinary height they served only the 
{same purpose as wooden ones, to 
support the floors, and when build- 
ings began to be constructed more 
than six or seven stories high it was 
|found that the exterior walls on which 
the beams rested had to be made 
thicker and thicker to bear the added 
weight. As this took up too much 
room, some new plan had to be de- 
vised, and toward the close of the 
nineteenth century, when buildings 
of great height began to be planned, 
the system of steel-skeleton building 
‘came into use. This is the opposite 
‘of the old method, in which the walls 
supported the interior, for the skele- 
ton frame supports not only the floors 
but even the outer walls, which are 
now little more than a veneering or 
thin shell of stone, brick, or terra 
cotta. The wall of each story is 
wholly independent of the one above 
or below it, and soit sometimes hap- 
pens that the outer wall of an upper 
story is built before those below it. 
This method of construction ad- 
mits of buildings of almost any 
height. In large cities, where ground 
is very valuable, buildings of 12 to 
20 stories are common, while some 
of even 30 or more stories have been 
erected. In some cities these im- 
mense structures, commonly called 
“ sky-scrapers,” have so cut off light 
and air from the streets and from 
lower buildings, that efforts have 
been made to restrict their height, 
as in Boston, where the law limits 
their height to 125 feet above the 
sidewalk. Such buildings produce 
too dangerous currents of air, as in 
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the case of the Fuller Building in 
New York, popularly called from its 
shape the “ Flatiron,” where windows 
on the opposite side of the street 
have been broken by air deflected 
from it and people passing have been 
blown down. 

The mode of construction of these 
great buildings may be partly seen 
in the sectional view of the Times . 
Building in New York, which rises 
26 stories above 
thesidewalkand 
has three base- 
ments, through 
the upper one of 
which the trains 
of the Subway 
run. The chief 
things in the 
construction of 
such a building 
are the founda- 
tions, the col- 
umns, and the 
floors. The 
great weight to 
be borne by the 
columns make 
it necessary, 
where the foun- 
dation is not 
solid rock, to 
provide a very 
solid base of 
steel beams 
bolted together 
and bedded in 
concrete. On 
this are usually 
placed a broad 
iron or steel 
shoe on which 
the columns rest. : 
The columns, the most important 
part of the building, as they have 
to bear the entire weight, are gener- 
ally made in lengths for two or three 
stories, the several parts being bolted 
on to each other as they are put in 
place. The columns are then con- 
nected by steel girders and beams, 
and the spaces between them filled 
by brick arches, slabs of concrete, or 


Section of Times 
Building. 
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terra-cotta tiles, to form the floors. 
The exterior walls of each story are 
supported on what are called span- 
drel girders, which extend outside, 
and on angles bolted to the columns. 

All the parts of the frame of a 
steel-skeleton building are made at 
the iron works and are delivered 
ready to be put into place, so that 
this method of construction is much 
more rapid than the old way of build- 
ing. The pieces are hoisted into 
position by steam elevators and 
cranes and are riveted together by 
hammers worked by compressed air. 
Such buildings render possible the 
more extensive use of small areas by 
the construction of many stories, the 
higher ones of which are as acces- 
sible by elevators as lower ones. 

The word house is from the An- 
glo-Saxon us, house. 

HUCKLEBERRY, HURTLE- 
BERRY, or WHORTLEBERRY, the 
fruit of a shrub of the heath family. 
Huckleberry bushes grow wild 
almost all over the United States, 
and great quantities of the berries 
are picked by women and children 
for market. There are several 
kinds, among which are the black 
huckleberry, called crackers in New 
Jersey, because they have tough 
skins which crack when broken be- 
tween the teeth; the dwarf blue- 
berry, seldom more than a_ foot 
high; and the swamp _ blueberry, 
which grows sometimes higher than 
a man. The bilberry, called in 
Scotland blaeberry, is the same as 
the blueberry. 

The word hurtleberry or whortle- 
berry is from the Anglo-Saxon heort- 
berze, hartberry, from feorf, hart or 
stag, and Jerze, berry. Huckle- 
berry, which has been changed from 
the other names, is now the most 
common name for the fruit. 

HUMBLE-BEE, or BUMBLE- 
BEE, a kind of bee which gets its 
name from the humming noise it 
makes when flying. It is larger than 
the honey-bee, different in its colors, 
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hairy both on its legs and body. 
Humble-bees live in smaller com- 
panies than honey-bees, and they do 
not lay up any honey for food. 
They are divided into three kinds: 
workers, which are the smallest; 
males, which are larger ; and females, 
which are larger than the males. 

There are usually several females 
or queens in each nest. The workers 
and the males die late in the autumn, 
but the queens creep under moss or 
leaves, or into some old nest, and 
lie there in a numb state through 
the winter. In the spring they 
awaken from their long sleep, and 
each one may be seen looking round 
for some hole or crevice in the 
ground where she may make her 
nest. As soon as a queen finds a 
place to suit, she collects some pol- 
len and honey from FLOWERS, puts 
it in the nest, and lays in it seven to 
fourteen eggs. She keeps adding to 
the mass of pollen until the young 
are hatched from the eggs. The 
young or larve live on the pollen, 
and as soon as they are of full size 
they spin silk around themselves ; 
the old bees cover this with a thin 
coat of wax, which makes it into a 
tough cell. The larve change into 
pupze (see INSECTS) and stay in these 
cells until they turn into humble- 
bees, when they eat their way out, 
and become mostly workers, No 
male bees are hatched until late in 
thesummer. The cocoons are after- 
ward used for laying up honey, on 
which the colony feeds during the 
summer. Foxes, rats, and other 
small animals know well how to find 
these honey cells, and often rob the 
humble-bees of their store. Humble- 
bees will sting, but their sting is not 
so bad as that of the honey-bee or 
the wasp. 

The humble-bee belongs to the 
order hymenoptera, or membrane- 
winged INSECTS. 

The name of this bee is either 
humble-bee or bumble-bee, bumble 
is old English, and means to make a 


being usually yellow and black, and } humming noise. 
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HUMMING-BIRD, a bird so called 
from the sound made by its wings. 
Humming-birds are found only in 
America, though the sun birds of 
the Old World are much like them 
in many things. There are more 
than three hundred kinds, most of 
which live only in Central and South 
America, and in the West India 
Islands. Humming-birds are the 
smallest and most beautiful of all 
birds. Some of them, when stripped 
of their feathers, are not much 
larger than humble-bees. The differ- 
ent kinds have many different forms 
of plumage, different in crests, neck 
feathers, leg feathers, wings, and 
tails, and their colors show all the 
tints of the rainbow. The muscles 
of their wings are stronger for the 
size of their bodies than those of any 
other birds ; this makes them able to 
fly with great swiftness and to hover 
over a flower while they sip the 
honey or catch the insects in it. 
Their bills are slender and mostly 
very long, being straight in some 
species and curved in others, accord- 
ing to the kinds of flowers they live 
on. Their tongue also is very long 
and can be darted out to a consider- 
able length. 

Humming-birds do not sing, but 
have only a kind of shrill cry. They 
build very pretty nests of mosses and 
lichens, lining them with cotton or 
any other soft thing which they can 
find, and Jay two white eggs about as 
large as peas. The humming-birds 


‘of the north go south in winter, and 


return in May. They are easily 
tamed and will come to the window 
to be fed, but cannot be kept in cages, 
for they cannot bear to be shut up, 
and usually die in two or three 
months. 

The ancient Mexicans and Peru- 
vians used to trim mantles with their 
feathers, and also weave them into 
beautiful pictures, and Christian In- 
dians in South America ornament 
the images of their saints with them. 

The humming-bird belongs to the 
order Jasseres, or perching BIRDS. 
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HYDROCEN, one of the principal 
ELEMENTS. In its usual form hy- 
drogen is a gas without color or 
taste, and when pure without smell; 
but it may be changed into a liquid 
by a great amount of cold and of 
pressure. It is the lightest of all 
known substances, being nearly fif- 
teen times lighter than common air, 
and more than 150,000 times lighter 
than quicksilver. BALLOONS there- 
fore are often filled with it. 

Water is made up of hydrogen and 
OXYGEN, there being in it two parts 
of hydrogen to one part of oxygen ; 
but as oxygen is sixteen times as 
heavy as hydrogen, there are eight 
times as much of it by weight in 
water as there is of hydrogen; or, 
in other words, there are eight 
pounds of oxygen and one of hydro- 
gen in every nine pounds of water. 
Hydrogen is never found alone by 
itself, and when we want some we 
have to get it out of water. 

Whenever hydrogen is burned, 
whether pure, or mixed with other 
things, water is always made. As 
the flame is. very hot, the water is 
always in the form of a gas, so that 
we cannot see it, but it can be easily 
turned toa liquid by cooling it. If 
a cold bottle be held over a flame of 
burning hydrogen, the inside of it 
will become covered with dampness 
and water will soon run down in 
drops. Though burning hydrogen 
gives but little light, its flame is one 
of the hottest known, and it is used 
with oxygen in the oxy-hydrogen 
BLOWPIPE to melt very hard things. 
It is also used with oxygen and lime 
to make the CALCIUM or Drummond 
light, which is one of the brightest 
known. : 

Some people think that everything 
in the world is made of hydrogen, 
and that all the elements arc only 
hydrogen in different forms, but this 
is not probable. 

The word hydrogen means water- 
maker, and it is made from the 
Greek words wdor, water, and gev- 
nezn, to make, 


HYENA 


HYENA, This animal is found 
wild only in Africa and in Southern 
Asia. It is generally a little taller 
than a large dog, but some are much 
larger. Its body is covered with 
coarse shaggy hair, which grows 
like a mane on the back and neck. 
Its hinder parts are lower than the 
fore parts, which gives it an awk- 
‘ward, shambling gait, and it has a 
large head and ears. It lives chiefly 
in caves, from which it comes out at 
night to look for food. 

Hyenas are among quadrupeds 
what vultures are among birds, for 
they live mostly on decayed animals, 
and are very useful in clearing cities 
and villages of rotting things which 
might make sickness. They often 
tollow armies to eat the dead bodies 
of the slain, and in the East they 
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sometimes dig up corpses from 
graveyards. When very hungry 
they will attack cattle, and they have 
been known to carry off children, 
but they are afraid of grown-up men, 

The striped hyena, whose coat is 
yellowish-gray striped with black, is 
found ‘mostly in Northern Africa, 
Arabia, Syria, and Persia; and the 
spotted hyena, which has spots in- 
stead of stripes, is found mostly in 
South Africa. The spotted kind is 
easily tamed, and some Africans 
keep it for a dog. 

The hyena is a MAMMAL of the 
order carnzvora, or flesh-eating an- 
imals. By some writers it is put in 
the dog family, but it is usually put 
in a family by itself. 

The word hyena is from the Latin 
Ayena, hyena. 


I 


IBIS, a wading bird, with a long 
curved beak, which feeds principally 
on reptiles. There are.several kinds 
in different parts of the world. The 
Egyptian ibis, one of the most sacred 
birds of ancient Egypt, is about two 
feet and a half long, though its body 
is only as large as that of a common 
fowl. The head, neck, and legs are 
black, and the body white witha 
plume of bronze, blue, and green 


Scarlet Ibis, 


- feathers behind. The ibis was 

_ thought in Egypt to represent the 
god Thoth. As it usually appeared 
at the rise and went away with the 
fall of the Nile, it was believed to 
come to deliver the country from 
serpents and other pests. Ibises 
were kept in the temples, where they 
had the best of care, and after death 
their bodies were mummied and 
preserved. 

The Scarlet Ibis, found in the 
Southern United States, the West 
Indies, and Central America, was 
unknown in Europe before the dis- 
covery of the New World, but some 


painters have put it in pictures by 
mistake for the sacred ibis. ; 

The word ibis is Latin, and is from 
the Greek zzs, said to be of Egyptian 
origin. 

ICE. Water begins to crystallize, 
or freeze, when the THERMOMETER 
is 32 degrees above zero, and this is 
therefore called the freezing point; 
but on quiet nights, when the water 
is very still, it will sometimes cool 
below the freezing point without 
turning into ice. At such times 
what is called anchor ice, or ground 
ice, may be seen on things at the 
bottom of ponds and streams. This 
is oftenest seen on clear cold nights 
when the surface of the water is at 
the freezing point, and the air is 
colder. The ice then forms on rocks 
and other things on the bottom be- 
fore it forms on the surface of the 
water. But if water thus cooled 
below the freezing point be stirred, 
or anything be thrown into it so as 
to move it, it will at once freeze and 
its heat will rise to the freezing point. 
Different reasons have been given 
for this, but they cannot be explained 
here. 

In turning into ice, water expands 
or swells—that is, any given quantity 
of water makes a larger amount of 
ice; and the ice is therefore lighter 
than the water. This is the reason 
why it floats in water. If it were 
heavier. than water it would sink to 
the bottom, and all the water be- 
come so chilled that in cold coun- 
tries it would never thaw. When 
water swells by freezing it causes 
such a pressure that it splits open 
rocks, ploughs up the banks of 
streams, and crumbles the soil. In 
very cold weather ice shrinks, or bes 
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comes smaller, so that it sometimes 
pulls apart in weak places on ponds 
and lakes with a loud noise like the 
report of a gun. 

Glaciers and Icebergs. In some 
parts of the earth ice is found ali the 
year round. This is especially the 
case in the regions around the North 
and South Poles, and on the tops of 
very high mountains, even in the hot- 
test countries. Inall countries where 
great tracts are forever covered with 
snow, the valleys are usually filled 
with vast bodies of ice which move 
slowly down toward the bases of the 
mountains until they reach a point 
warm enough to melt theice. These 
great ice rivers, which are called 
glaciers (French g/aczer, from glace, 
ice), move so slowly that the eye 
cannot see them move, but they gain 
a little every day, being pushed for- 
ward by the weight of the masses of 
snow and ice behind them. In Switz- 
erland glaciers sometimes move 
down into peopled valleys, and de- 
stroy everything, leaving the ground 
covered with loose stones. The 
largest glaciers are in the polar re- 
gions. In northern Greenland they 
move down into the sea, where the 
water breaks off great masses, which 
float away and become icebergs 
(German ezsberg, from ezs, ice, and 
éerg, mountain). The great masses 
of salt-water ice, caused by the break- 
ing up of the ice-fields in the polar 
seas, are sometimes also called ice- 
bergs, but they are really ice islands. 
Real icebergs are of fresh-water ice, 
formed by the breaking off of the 
ends of glaciers by the sea. Some 
of them are higher than the high- 
est church steeple, and several miles 
long. The largest icebergs have 
been seen in the ocean around the 
South Pole. 

Cutting ofice. Ice is now used 
so much all over the world that it 
has become an important article of 
commerce, A great deal is shipped 
to foreign countries every year from 
the United States, and many men 
are employed in cutting and storing 
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it up in ice-houses. These houses 
are built on the banks of the rivers 
or ponds from which the ice is to be 
taken. They are great wooden 
buildings without windows, and are 
made with double walls with saw- 
dust packed between them, because 
sawdust is a poor conductor of 
HEAT, and therefore keeps the out- 


side heat from getting to the ice,’ 


When the ice.is thick enough to be 
cut, the top of it is scraped off, if it 
is soft or if there is snow on it, by a 
scraper drawn by horses. The sur- 
face is then marked off into large 
squares by a plough, drawn by a 
horse, and afterward 
divisions by a kind of harrow, which 


into smaller © 


cuts grooves or cracks about three ~ 


inches deep. Some of the blocks 


are then sawn out by hand, and after ~ 


an opening has been thus made the 
other blocks may be easily split off 
with an ice spade in the grooves. 
They are then floated along in canals 
cut through the ice to the bank of 


the pond or river and hoisted by ~ 


means of an endless chain worked by 
asteam engine into the houses, where 
they are packed in straw, which, like 
sawdust, keeps the outside heat 
from it. Ice is sent from the United 
States to the East Indies, Cuba, and 
other parts of the West Indies, 
South America, and other countries. 

A good deal of ice is made by art 
instead of in the natural way. There 


are two ways of doing this, one in - 


the way in which ice cream is frozen, 


and the other by means of machines - 


in which a liquid is turned into a 
vapor. 
about in the article HEAT. 

Ice Houses. In some cold coun- 
tries, like Greenland. people build 
houses out of ice, and live in them. 
They are obliged to do this because 
there are no trees there to build com- 
fortable wooden houses of, and tents 
covered with the skins of animals 
would not be warm enough in win- 
ter. The ice houses of the Esqui- 
maux are made by piling up square 


[blocks of ice or frozen snow, and 


Both of these ways are told - 
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cementing them together by pour- 
ing water overthem. They are thus 
frozen into one solid mass. These 


_ houses are round, like the half of a 


hollow ball; a hole is left in the top 
for the smoke to go out, and a 
small*square of thin clear ice is set 
into the wall for a window. On the 
side where the wind blows the least 


| a long passageway is made, so low 


that one has to crawl through it on 


| hands and knees, and this is the only 


door. There are two good things 
about these ice houses: they are so 
low and so strong that the high 
winds of that bleak region cannot 
blow them over, and’ no one can live 
in one more than one season, for 
they melt awayin thesummer. The 


| Esquimau is very dirty and would 


never clean a house, no matter 
how long he lived in it; but the 
melting of the ice forces him to move, 
and he lives in asealskin tent until 
the coming of cold weather again 
obliges him to build a new house. 
The Esquimaux are not the only 


_ people who build ice houses, for a 


splendid ice palace was once built 
by an Empress of Russia. This 
was in the winter of 1739-40, when 


the cold was very great in Europe. 


The palace was begun in December, 
1739, and lasted until the end of 
They began to build 
it on the ice of the River Neva, 
which flows through the city of St. 
Petersburg, but the weight was so 
great that it began to settle, and the 
workmen were ordered to build it on 
the banks of the river, near the great 
Winter Palace. The ice was cut 
out in great blocks, squared with 
tools just like building-stone, hoisted 
into place, and cemented with water 
which froze at once. The palace 
was only one story high, and had 
only three rooms in it, a great hall 
and two large chambers, one on each 
side. All the rooms had windows 
with window-panes of thin ice. 
The outside of the palace was deco- 
rated with ornaments and with stat- 
ues, all carved in ice. An ice balus- 
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trade was built around the front and 
two ends, forming a kind of court- 
yard. Outside of this, at the two 
corners, were large ice pyramids, 
and between these, in front of the 
palace, were placed cannons carved 
out of ice, and great ice dolphins 
mounted on pedestals. There was 
also an immense ice elephant, witha 
man upon his back and other men 
standing beside him. This elephant 
had his trunk raised up in the air and 
spouted water out of it in the day- 
time and burning naphtha at night, 
twenty-four feet high. The dolphins, 
too, were so made that burning naph- 
tha would spout out of their mouths, 
and the ice cannon could be loaded 
with real powder and fired. The 
palace used to be lighted up at night 
with thousands of candles and 
torches, and it is said to have looked 
very splendid; but in these days it 
can only be regarded as a great waste 
of time and money. 

The word ice is from the Anglo- 
Saxon zs, which is from an old word 
meaning to shine. 

IGUANA. See LIZARD. 

IGEBERG. See ICE. 

INCENSE, a mixture of gums, 
spices, and other things, burned for 
its perfume. It is usually a pow- 
der made up of benzoin, storax, and 
other resins, cascarilla bark, etc. 
Incense is burned generally in Ro- 
man Catholic churches in a censer 
(short forincenser) or thurible (from 
Latin thus, thurds, frankincense), a 
silver vessel hung by chains so that 
it may be swung in the hand. The 

owder is so placed that it will drop 
little by little on a hot plate in the 
bottom of the censer, and as it burns 
the smoke escapes through little 
holes and fills the church with sweet 
odors. Sometimes incense is made 
up into’ little cones called fastzls 
(French fastzlle, from Latin pastit- 
Zus, a little loaf), to burn in rooms 
for perfume. 

Some think that incense was first 
used in churches to make the air 
sweet, because in old times the com- 
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mon people were not cleanly in their 
habits ; and others, that it came into 
use when the plague was raging, to 
keep people from catching the dis- 
ease in the churches. But it was 
used by the ancient Egyptians in 
their worship, and afterward by the 
Jews, and it is probable that the early 
Christians took the custom of burn- 
ing it from them. 

The word incense is from the 
Latin zuzcensum, which is from 
zncendere, to burn. 

INCH, a measure of length, the 
twelfth part of afoot. It was origin- 
ally divided into three parts called 
barleycorns, because its length was 
supposed to be equal to three grains 
of barley placed end to end. 

The word inch is from the Anglo- 
Saxon yuce, Latin wzcza, the twelfth 

art. 

INDIA-RUBBER, the hardened 
juice of several kinds of trees, grow- 
ing in Mexico, Central and South 
America, Africa, and the East In- 
dies. It is also called caoutchouc, 
and sometimes gum elastic. The 
India-rubber of commerce comes 
mostly from the East Indies and 
from South America, especially from 
Brazil, but much is brought now from 
Africa. The East Indian rubber is 
the juice of a kind of fig tree, which 
grows to a very great size. The 
South American is the juice of the 
syringe tree, which is also very large, 
being sometimes twice as high-as a 
four-story house; it was so called by 
the Portuguese because the Indians 
used little bottles made of the gum to 
hold water, with which they syringed 
out their mouths after eating. ‘The 
trees are tapped by cutting holes 
through the bark, and the juice is 
caught in a cup and emptied into a 
large jar. Moulds made of clay, 
shaped like shoes, bottles, balls, etc, 
are then dipped into the juice and 
dried until the covering is thick 
enough, when the mould is broken 
into pieces and poured out. In 
India the rubber is dried in the sun, 
and is of a grayish-white color; but 


in South America it is dried over a 
fire, and the smoke makes it black, 
African rubber, brought from Mada- 
gascar, Liberia, and Sierra Leone, is 
often dirty, mixed with bark, stones, 
etc. The juice is sometimes sent to 
foreign countries in tin and glass 
cans. As it comes from the tree it 
is of a pale yellow, and about as 
thick as cream; but it hardens and 
becomes nearly pure white when 
spread out thin and dried. 

Uses of India-Rubber. Until 
about the beginning of this century 
India-rubber was used only for rub- 
bing out pencil marks, but now its 
uses are more numerous than those 
of almost any other article. All 
kinds of elastic .and water-proof 
goods are made from it, and it is 
woven with silk, cotton, or woollen 
threads into a great number of fab. 
rics. The India-rubber threads are 
cutin machines. A sheet of rubber is ° 
put round a roller, which turns slowly, 
A little circular knife, which goes 
round very fast, and which is kept 
wet with water so that the rubber will 
not stick to it, cuts a thin thread off > 
the edge of the, sheet, and as the 
roller holding the sheet moves slowly 
sidewise the sheet is thus cut into 
one long thread. This thread is then 
stretched and wound on to another 
roller, India-rubber loses its elas- . 
ticity, or springiness, when kept . 
stretched for a few days, and may 
then be woven with fother threads 
into cloth, elastic bands, suspenders, 
etc. Ifitis then passed over a hot 
roller, it will become elastic again. 

In making water-proof clothing 
the rubber is dissolved, or melted into 
a liquid, and spread over cloth; the- 
cloth is then pressed between rollers 
until the rubber is spread evenly over 
the surface, and is then dried. This 
makes single water-proof cloth; 
when two pieces of cloth are thus 
covered and pressed together be- 
tween rollers they stick’ fast to each 
other and make double water-proof 
cloth. The rubber used js dissolved 
or melted usually in gas-tar oil, but 
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sometimes in turpentine, but the 
turpentine is apt to smell badly. 
Rubber will dissolve also in ether, 
CHLOROFORM, naphtha, and PETRO- 
LEUM, but not in ALCOHOL. 
Vulcanizing Rubber. The dis- 
covery of the art of “ vulcanizing ” 
rubber, so called from Vulcan, the 
god of fire, because it is.done by 
great heat, has largely added to its 
uses, and made it much more val- 
uable. It is done by mixing it 
with sulphur and then heating the 
mixture very hot, when the two 
unite into one substance which is 
unlike common rubber in many 
things. It cannot be dissolved by 
the things which will dissolve pure 
rubber; is scarcely eaten by acids, 
and while more elastic or springy 
than pure rubber, it keeps its elas- 
ticity both in very cold and in very 
hot weather. Tubes, fire hose, and 


-gas pipes, elastic rings or bands, 


door and window springs, mats, 
boots and shoes, machinery belts, 
and very many other useful things 
are made out of this kind of vulcan- 


- ized rubber. : 


What is called hard rubber or 
“ ebonite ” is made out of India-rub- 
ber and sulphur heated much hotter 
than soft vulcanized rubber. This 
is made into canes, combs, the backs 


_ of brushes, buttons, surgical instru- 


ments, picture frames, knife handles, 
and a great variety of other things. 
Another compound made with rub- 
ber, sulphur, and coal tar, heated 
together, makes a substance which 
can be cast into moulds or rolled out 
into sheets, and which. when cold 
is so hard and black that it looks 
like JET. This may be cut and pol- 
ished, and is much used for making 
articles of jewelry, such as bracelets, 
breast pins, sleeve buttons, shirt 
studs, and watch guards, and many 
other ornamental and useful things. 

India-rubber has been known for 
more than a hundred years, but the 
many uses to which it is now applied 
have all been found out during the 
present century. The discovery of 
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the way of vulcanizing rubber was 
made by Charles Goodyear, an 
American, in the year 1839, but it 
did not come into use until about 
1844. 

India-rubber gets its name from 
India, because it was first brought 
from that country. The word caout- 
chouc is from cahkuchu, the South 
American Indian name of India-rub: 
ber. 

INDIGO, a blue coloring matter 
made from several kinds of plants, 
some of which grow in India and 
Ceylon, some in China and Japan, 
some in Egypt, and some in the 
West Indies and Central and South 
America. The plants are raised 
from seed every year. They are cut 
when green, and soaked in vats of 
water 15 to 20 hours, when they 
work and send off much gas, color- 
ing the water light green. The 
green liquor is then drawn off into 
another vat, a little lime water is put 
in, and it is beaten with poles, which 
causes the green matter to turn blue 
and settle to the bottom. The clear 
water is then drawn off, and the blue 
matter at the bottom is allowed to 
run into a third vat, where it is per- 
mitted to settle again. The clear top 
water is again drawn off, and the 
blue matter at the bottom is put into 
coarse bags to drain, After it has 


drained enough the paste is put into” 


little boxes and dried in the sun, 
when it is fit for market. All the 
best blue dyes are made from indi- 


go, and it is also the basis of the: 


black dyes used for woollen cloths. 

A great deal of indigo is raised in 
West Africa, especially in the valley 
of the Gambia River. It is grown 
entirely by women, and is used 
mostly in dyeing the cotton cloth 
made on the native looms. In the 
city of Ibadan, in Yoruba, it is said 
that nearly the whole population 
(150,000) is clothed in blue stuffs. 

The word indigo is made from 
the Latin zzdécum, a name given it 
by the Romans because it came 
from India. 
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INK. The ink used by the an- 
cients was more like a paint than 
like our thin ink, so that the letters 
were raised a little above the PARCH- 
MENT or papyrus on which they 
wrote. It was made usually of 
LAMP-BLACK mixed with gum, and 
was much like the solid Chinese or 
\ndian ink of the present day. When 
wanted for use, it was thinned with 
water. The ancients also made 
black ink out of the juice of the 
CUTTLE-FISH. Most of their books 
were written with black ink, but the 
title-pages and the heads of chapters 
were written with red ink, and were 
therefore called rubrics, from the 
Latin rubrzca, red. They also had 
ink of other colors, and gold and 
silver inks. Emperors and kings 
used a purple ink made from the 
same MOLLUSK which gave the 
beautiful Tyrian purple, and also a 
red ink made of vermilion. 

Writing Ink is now commonly 
made of NUT-GALLS, sulphate of 
iron (commonly called green vIT- 
RIOL), gum, and water; but differ- 
ent makers have different ways of 
making it. If intended for copying- 
ink, that is, an ink from which a 
copy of the writing may be taken by 
pressing a sheet of damp paper on it, 
a little more gum is put in, and some- 
times a little sugar. Blue ink is 
usually made of Prussian blue, oxalic 
ACID, and water. The color in red 
ink is got from BRAZIL WOOD or 
from COCHINEAL. Indelible or 
marking ink, used for marking 
clothes, is usually made of nitrate of 
silver, mixed with gum arabic, India 
ink, and water, but there are other 
kinds. 

Printing Ink differs from writing 
ink in being thicker and more like a 
paint. It is usually made of lamp. 
black mixed with boiled LINSEED oil 
and turpentine. Rosin oil is used in 
cheap inks, and soap is also some- 
times put in. Printing ink has to be 
made with the greatest care. 

india Ink is made from fine lamp- 
black mixed with sized or animal 
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glue, with alittle perfume. The best 
black is said to be got from pork fat. 
The glue is made from buffalo hide. 
In China a little camphor is put in, 
and this is said to improve it. 

The word ink is from the old Eng- . 
lish eke, which is probably from 
the Latin excaustum, the purple red 
ink used by the emperor in signing 
his name. 

INSECTS. The body of every 
insect is made up of a certain num- 
ber of rings, which are divided into 
three parts; one ring forms the 
head, three the thorax or chest, and 
nine to eleven the abdomen. All 
insects have three pairs of legs, all 
of which grow on the chest; the 
front pair on the first ring, the mid- 
dle pair on the middle ring, and the 
hind pair on the last ring. The 
feet of some have claws; some have 
a kind of suction pad by which they 
can walk with the back downward ; 
some are fitted for digging, and 
others for swimming. They have 
usually either two or four wings, also 
on the chest, but never any other 
number, though some have no wings 
at all, and in some kinds the males 
have wings and the females are 
wingless. In the two-winged in- 
sects, such as flies and mosquitoes, 
two little threads, each with a small 
knob or ball at the end, take the 
place of the second pair of wings, 
These are called balancers, but their 
use is not well known. In some 
other insects, as the beetles, the for- 
ward pair of wings are thick and 
strong and are used only as coverings 
for the others. These are named 
elytra, which means sheaths or 
wing-covers. When the insect is 
at rest the elytra are turned over the 
back, and the true or flying wings 
are folded under them. 

All insects have on their heads 
two very delicate organs of touch, 
or feelers, called antenna, which 
some suppose to be also for hearing 
and smelling. The antenna of dif- 
ferent insects are of many forms, 
some of which are shown in the pict- 
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ure. There are also feelers called 
palpz. As insects feed on different 
kinds of food, some living on animal 


| and some on vegetable substances, 


while others only suck 
juices, there is much 
difference in the shape 
of their mouths, some 
being formed for gnaw- 
ing, cutting, and tear- 


(Ade 


ing, some only for 
sucking, and some for 
both gnawing and 


sucking. Gnawing in- 
sects, such as beetles 
and cockroaches, are 
called mandibulate in- 
sects, because they 
have a set of upper 
jaws called mandztbles, with which 
they cut their food. Below them is 
another pair of jaws called maxzlle, 
Both of these jaws shut together 
sidewise. The mandibles are usu- 
ally stronger than the maxilla, are 
often toothed and hooked, some- 
times have sharp cutting edges like 
scissors, and sometimes are made 
for bruising and grinding. There 
are also in this kind of insect an 
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Mandibles. 
A, mandible of a kind of beetle ; B, of a grass 
hopper ; C, of a kind of dragon-fly ; D, of the 
neper-making wasp. 


Antenne. 


A, antenna of a 
kind of beetle ; 
B, of a fly; C, 
of a dragon-fly. 


upper and a lower lip, which move 
up and down, and are as hard as 
the jaws. 

Insects which live by sucking juices 
are called haustellate insects. They 
take in their food through a kind of 
proboscis, or tube, which runs out 
from the lower lip and which differs 
much in different insects in length 
and in shape. It is generally kept 
rolled up under the head, but can be 
uncoiled and run down into flowers 
to reach their juices. Mosquitoes 
and other insects which suck the 
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blood of animals have a proboscis 
fitted with delicate lancet like bristles 
to pierce the skin. 

Most insects have two large com- 
pound eyes, or eyes made up ofa great 
number of small ones, on the side of 
the head, and three small simple or 
single eyes between them ; but some 
have only compound eyes, and some 
only single eyes. The compound 
eyes are sometimes made up of as 
many aS 25,000 small ones, Each 
eye of the common fly is composed 
of 4000 simple eyes. 

Eggs of Insects. Most insects are 
hatched from eggs laid by the parent, 
and are therefore said to be ovipar- 
ous (Latin ovéparus, from ovum, egg, 
and parere, to bring forth). Most of 
them take no care of their eggs, but 
leave them to be hatched out by 
warmth, but bees, ants, and some 
others carefully rear their young 
The number of eggs laid varies much: 
the flea lays about 12, mar» ies and 
beetles lay about 50, sirkwortns from » 
500 to 2000, while the queen bee will 
lay 40,000 to 50,000 in a season, and 
the white ant as many millions, 

The Larva. Almost every insect 
passes through three different stages 
or changes of being. In its first 
stage, or when ‘it comes out of the 
egg, it is called a Zarva (Latin larva, 
plural Zarve, a mask), because this 
is not its true form, but only the 
mask of the form to come. The 
larvee of butterflies and moths are 
called caterpillars ; those of beetles, 
grubs; and those of flies, maggots. 
The larvee of other kinds of insects 
have no special names. Larve eat 
a great deal and_ grow very fast. 
The maggots of flesh flies increase 
their weight two hundred times ina 
day. Most larvee change their skins 
four or five times. 

The Pupa. A fewdaysbeforethe 
larva is ready to enter upon its sec- 
ond stage it becomes restless, stops 
eating, and usually spins a silken 
cocoon, or makes one of earth, chips, 
or leaves. When its house is fin- 
‘ished it shuts itself up within it and 
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goes into a state of apparent sleep. 
During this period of rest, which is 
called the Aupa state (Latin pupa, 
plural pupge, a doll or puppet), a 
great change goes on, and the insect 
makes ready to enter upon its third 
stage, growing gradually into the 
form of the perfect insect. Most 
. pup eat nothing, but lie motionless 
till the time comes for the third 
stage; but some, as dragon flies, 
which do not undergo a_ perfect 
change, are active and eat a great 
deal. The pupa of the butterfly or of 
the moth is usually called a chrysalds 
(Greek chrusallis, from chrusos, 
gold), on account of the golden 
color of its cocoon, and the pupa 
state is called the chrysallid state. 
The Imago. The time in which 
the insect stays in the pupa state 
differs according to the changes of 
the seasons. Some pupe lie in the 
cocoon all winter. When the right 
time comes the cocoon is broken and 
the full-formed insect, which a little 
while before was a crawling worm, 
appears as a bright and beautiful 
Creature with wings, ready to sport 
in the sunshine and among the flow- 


440 


INSECTS 


some only in particular places. 
The largest kinds live in very hot 
countries. Some, such as the bee, 
the silkworm, and the cochineal bug, 
are very useful to man; but many 
kinds, such as the locust, the grass- 
hopper, the potato bug, and many 
flies, are very harmful, destroying 
herbage and crops. Insects have 
the senses of touch, sight, hearing, 
smeil, and taste, and their instincts 
are so wonderful that they sometimes 
seem almost to be able to reason, 
Their muscles are very strong and 
active, and they can leap higher, fly 
swifter and longer, swim faster, dig 
more in a given time, and carry and 
drag heavier weights, in proportion 
to their size, than any other animals, 

Insects are commonly divided into 
seven orders according to the shape 
of their wings. 

I. Hymenoptera, or membrane- 
winged insects, which have four- 
naked wings, with few veins on them, 
the two in front being much larger 
than the hinder ones. _ They include 
the bees, wasps, saw flies, ants, and 
others. 

The word hymenoptera is from 


ers. The insect in this third stage | the Greek umen, membrane, and 


is called an zmago (Latin zmago, an 
image), because it is the image of 
its perfect condition. It grows but 
little after this, does not eat much, 
and is short-lived. The female 
hastens to lay her eggs either in, on, 
or near what is to be the food of the 
larva, and then dies. 

Butterflies, moths, bees, beetles, 
flies, and some other insects under- 
go a perfect change from the worm- 
like form to the winged insect ; but 
some others, such as grasshoppers, 
crickets, dragon-flies, etc., although 
they pass through the three stages, 
never have the worm form, and do 
not shut themselves up in cocoons. 
The full grown grasshopper differs 
from the young one only in having 
wings and in its size. 

Insects inhabit the air, the earth, 
and the water. Some kinds are 
found in all parts of the world, and 


pleron, wing. 

II. Lepidoptera, or scale-winged 
insects, which have four wings, 
with regular veins on them, covered 
with small scales. They include the 
butterflies and moths. 

The word lepidoptera is from the 
Greek /eAzs, scale, and pleron, wing. 

II. Diptera, or two-winged in- 
sects, which have but one pair of 
naked wings. Among them are the 
flies, mosquitoes, daddy-long-legs, 
and fleas. Although the fleas have 
no wings, they are looked upon as 
imperfect flies, and so are put into 
this class. ' 

The word diptera is from the 
Greek dzs, twice, and pteron, wing. 

IV. Coleoptera, or sheath-winged 
insects, which have a pair of hinder 
wings for flying and a pair of horny 
ones in front for covering the real 
wings when the insect is at rest 


ng koleos, sheath, and Jteron, 

wing. 

| V. Hemiptera, or half-winged in- 

sects, which are so called because 
heir fore wings or wing covers are 
alf thick and half thin; but some 

f this order, as the locusts, have 
both sets of wings so thin that one 

an see through them, and others, 

s the bed-bugs, have no wings at 

Il. They are all alike, however, 
in having their mouths fitted with 

horny beak made for suction, 

hich has in it several stiff bristles 
or piercing. The chief families of 
he hemiptera are the_plant-lice, 
body-lice, bed-bugs, chinch and 
quash bugs, water-bugs, and cica- 

z, one kind of which is commonly 

alled the “ seventeen year locust.” 

_ The word hemiptera is from the 
reek emz, half, and pero, wing. 
VI. Orthoptera, or straight-wing- 

d insects, so called because their 
iinder wings, when at rest, are fold- 
d like a fan and laid straight along 
he sides of the back. Their front 
ings, which are somewhat thicker, 
re joined on the top, when closed, so 
as to make a kind of roof over the 
others. The mouths of this order 
are made for biting, and the hind 
legs are large and fitted for leaping. 

Among the orthoptera are included 

the crickets, locusts, grasshoppers, 

cockroaches, and earwigs. 

The word orthoptera is from the 
Greek orthos, straight, and pzeron, 
wing. 

VII. Neuroptera, or nerve-winged 
insects, which have four large thin 
wings veined with a network of little 
nerves, The hinder wings are usu- 
ally of the same size with the fore 
ones, but in some kinds they are 
smaller and in others are wanting. 
Their bodies are long and slender, 
and their mouths are made for bit- 
ing. The principal neuroptera are 
the dragon-flies, commonly called 
devil’s darning-needies, may fli¢s- 
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day flies, and white ants or ter: 
mites. 

The word neuroptera is from the 
Greek word weuron, nerve, and 
pleron, wing. 

The word insect is from the Latin 
znsectum, from zmsecare, to cut in, 
the bodies of insects being cut in so 
as to be nearly divided. 

Elytra is the plural of the Latin - 
elytrum, which is from the Greek 
elytron, a sheath. 

Antenna is the plural of the Latin 
antenna, a sail-yard, 

Palpi is from the Latin palpare, 
to feel softly. Mazxille is the plural 
of the Latin maxzl/a, a little jaw. 

Mandibulate is from the . Latin 
manadtbula, from mandere, to chew. 
Haustellate is from the Latin Zaus- 
tellum, a sucker. 

IODINE, one of the non-metallic 
ELEMENTS, It is a crystalline solid 
of a grayish-black color, with a 
metallic lustre like black lead. It 
melts very easily and turns to gas at 
common heat in the air, giving an 
odor somewhat like that of chlorine. 
Iodine exists in small quantities 
throughout the animal, vegetable, 
and mineral kingdoms ; many mineral 
waters contain it, and it is found in’ 
sea-waterand in almostall sea-weeds. 
It was discovered in 1812 by Cour- 
tois, a saltpetre-maker in Paris, in 
the liquor of kelp made by burning 
sea-weed in pits, and for a long time 
this was the common way of getting 
iodine, but now it is made chiefly 
from the sodium nitrate found in 
Chili. In 1889, about 6000 kegs of 
a hundred pounds each were ex- 
ported from Chili, Iodine is largely 
used in medicine, especially in cases 
of rheumatism and swellings of the 
joints, which are usually painted with 
a solution of it, and as a disinfectant 
in hospitals. It is also used in the 
manufacture of aniline colors, and a 
little in photography. 

The word iodine means violet like, 
from the Greek zo, a violet, and 


ezdos, form. 
iRIPIUM, a metal, one of the ELE- 
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MENTS. It is whitish and very hard 
and brittle. It is found sometimes 
pure and sometimes mixed with 
platinum and other rare metals. 
But little of it is got, as it is quite 
rare, and it is worth about $720 a 
pound, or more than twice as much 
as gold. It is used chiefly for mak- 
ing the points of gold pens. It was 
discovered in 1803 by a French 
chemist named Descotils. 

Iridium gets its name from the 
Latin zvzs, rainbow, on account of 
the beautiful colors shown in some 
of its solutions. 

IRON. The most abundant of the 
METALS, and one of the principal 
ELEMENTS. It is not found as a 
metal, but as an earthy ore, usually 
united either with OXYGEN (iron 
oxide) or with CARBON (iron car- 
bonate). Sometimes masses of 
nearly pure iron have fallen from the 
air on the earth in the form of 
meteors (see AEROLITE), and have 
been used by the people of the coun- 
tries in which they fell in making 
knives, spears, and other things. 
There is some iron in almost all 
rocks, earths, and waters, and it is 
found in the ashes of plants and in 
the blood of animals. The reddish 
color of many rocks and earths is 
made mostly by iron. When pure, 
iron is almost as white as silver, 
softer than wrought iron, and takes 
a very high polish ; the iron of com- 
merce is never entirely pure, but has 
always a little carbon, SILICON, 
SULPHUR, and PHOSPHCRUS in it. 
lron Ores. Iron ore is produced 
in the United States in twenty-six 
States and two Territories. The 
four States producing the most are 
Michigan, Alabama, Pennsylvania, 
and New York; but a good deal is 
mined also in Minnesota, Wisconsin, 
Virginia, West Virginia, Tennessee, 
New Jersey, and other States. 
There are several kinds of ores from 
which iron in made. Red hematite 
is so called on account of its color, 
which is reddish-brown, the word 


blood. A good deal of the pig-iron 
made in the United States and in 
England is from this ore. _ It is found 
in great abundance in Chili and other 
parts of South America, in Algeria, 
and in England, Norway, Sweden, 
and other parts of Europe. In the 
United States there are large beds of 
it in Michigan near Lake Superior, 
Alabama, Missouri, Wisconsin, Ten- 
nessee, New York, and Minnesota. 
In Missouri, two mountains, called 
the Iron Mountain and Pilot Knob, 
are largely made up of this ore. 

Brown hematite, which includes 
bog, marsh, or lake ore, and ochre, 
gets its name from its general brown- 
ish color, though it is sometimes of a 
yellowish or reddish tint. It is found 
in many forms, as a hard stony ore 
and as a loose earth, but all kinds 
are only changes from other ores, 
made by the action of dampness, air, 
and other things. It is often found 
in marshy places, where it has been 
carried by streams from the hills 
around. This kind of ore is found in 
almost all parts of the world, and a 
great deal of ironis made from it, 
especially iron used for castings. 
The iron ores of Salisbury, Connecti- 
cut, and of Columbia and Dutchess 
Counties, New York, are of this kind, 
and much is found also in Pennsyl- 
vania, Michigan, and several South- 
ern and Western States. 

Magnetic iron ore, or magnetite, 
is usually found in large masses, and 
is easily known by its black color 
and by its being drawn toward a 
MAGNET. It does not get its name 
from this, but from the ancient 
country called Magnesia, in north- 
ern Greece. Most of the iron ore in 
Sweden and Norway is of this kind, 
and there are whole mountains of it 
among the Ural Mountains. In this 
country it is found in the Adirondack 
Mountains in New York, in northern 
New Jersey, Pennsylvania, Michigan, 
and other States. Magnetic iron 
ore is one of the richest in pure 
metal, and from it is made the finest 


being made from the Greek, azvza,| iron and the best steel. 
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Siderite is an iron ore made up|stone, which are thrown in one after 


mostly of iron carbonate, lime, and 
| magnesia, From it is made a kind 
of cast iron. It is found chiefly in 
| Germany, England, and at Roxbury, 
| Connecticut. 

Cast-Iron, or pig-iron, as it is 
commonly called, because it is 
| moulded in little bars or pigs as it 

runs from the furnace, is made by 
smelting or melting iron ore in a 
| blast furnace nearly as high as a 
four-story house (50 or 60 feet). 
| The picture shows such a furnace 
cut down through the middle so that 


Blast Furnace. 


the inside can be seen. It is closed 
at the bottom, the air needed for the 
fire being blown through pipes called 
tuyeres (pronounced Zweers), one 
of which is seen on the left near 
the bottom, while the hole through 
which another one enters is shown 
at the back part near it. The fur- 
nace is called a blast furnace from 
the blasts of air thus forced into it. 
The furnace is filled from the top 
with layers of coal, ore, and lime- 


the other until the inside is filled up. 
The limestone, commonly called 
the “flux,” is put in to take out the 
earthy impurities, with which it 
mixes. When the furnace is once 
fired the fire is never allowed to go 
out until it is necessary to build a 
new furnace. Sometimes one will 
keep on burning for years, new lay- 
ers of fuel, ore, and limestone being 
thrown in as fast as the iron melts 
down. The blast of air at the bot- 
tom makes a very great heat; the 
ore melts and runs down into the 
bottom part of the furnace, and the 
flux unites with the earthy matters, 
forming a kind of glassy matter 
called “slag.” This, being lighter 
than the iron, flows on top of it, and 
finally flows off over a place called 
the dam, leaving the melted iron by 
itself. The iron is allowed to run 
off now and then through a hole, 
called the tapping hole, at the bot- 
tom of the furnace, which is closed 
with sand when not in use. The 
metal flows out in a bright golden 
stream into sand moulds on the 
floor, where it cools and becomes 
pig- or cast-iron. 

The funnel, or cone-shaped hood 
with which the top of the furnace is 
closed, is put on to collect the gases, 
which would pass off into the air if 
the top were left open. These gases 
have a great deal of heat in them, 
and are carried off through the pipe 
at the top and burned in another 
kind of furnace, where they are used 
to heat the air which is forced into 
the furnace through the ¢uyéres, 

Wrought-lron. Cast-iron is only 
fit for making things which are cast 
in moulds, such as gas and water 
pipes, lamp-posts, pillars and fronts 
for buildings, railings, and heavy 
stoves. It is not pure iron, but has 
carbon in it, and cannot be ham- 
mered, as it is brittle, and will easily 
break. To make it into wrought: 
iron—that is, softer iron which 
can be hammered or rolled into 
plates—the cast-iron is melted in 
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another kind of furnace, and stirred 
up so that the air can get to it. 
This, which is called puddling it, 
burns out the carbon, silicon, sul- 
phur, phosphorus, and other impure 
things in the iron. 

The furnace in which this is done 
is shown in thesecond picture. The 
iron to be heated is not put right on 
the coal; the fire is built on the grate 
G, and the iron is put on the hearth 
H. The flame passes over the 
hearth, and the heat is reverberated 
or driven down on the iron from the 
low rounded roof. For this reason 
such a furnace is called a reverbera- 
tory furnace. When thecast-iron on 
the hearth is so nearly melted that it 
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makes a kind of paste, it is gathered 
in lumps on the end of an iron bar 
and carried to a power HAMMER, ~ 
under which it is hammered while 
red-hot. This forces out the liquid 
slag and makes the iron into a solid 
mass. Sometimes instead of ham- 
mering, the hot iron is squeezed in 
strong iron jaws called squeezers. 
Wrought-iron thus made is softer 
than pig-iron, and may be easily 
hammered into bars, rolled into 
plates, and drawn out into wire. 
From it are made the iron plates for 
steam boilers and ships, anchors, 
chain cables, wire, ploughs, wheel- 
tires, horseshoes, shovels and 
spades, nails and spikes, and the iron 
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Reverberatory Furnace. 


part of most tools. Wrought-iron 
can be welded—that is, pieces of it 
can be united into one by hammer- 
ing them together when red-hot. 
Welding is now done more easily by 
electricity. The parts to be welded 
are put together and subjected toa 
strong current of electricity which 
heats them white-hot and causes 
them to unit. 

Malleable-lron is not wrought-iron 
but a kind of cast-iron which is 
made very tough by baking for six to 
ten days ina furnace. Things made 
of it are cast first and. baked after- 
ward, This takes out much of the 
carbon, and makes the iron less 
brittle and therefore less apt to break. 


If the cast-iron used was good, the 
things thus made are tough enough 
to be hammered, on which -account 
they are called malleable, from Latin 
matleus,ahammer. A much quicker 
way of making malleable-iron has 
lalely been found out. 

Steel is iron which has more 
carbon in it than wrought-iron and 
less than cast-iron; so its hardness 
is between that of wrought-iron and 
cast-iron. 

Iron does not change in fresh air, 
but in damp air it soon unites with 
the oxygen of the air and rusts. 
When iron nails, screws, and bolts 
used in building ships, houses, 
bridges, etc., rust, they give up some 


jof the oxygen to the carbon of the 
Awood which they touch, and the 
wood is thus slowly eaten or burned 
jaway. Iron may be kept from rust- 
jing by covering it with a thin coat- 
ing of ZINC, making it into what is 
wrongly called “ galvanized iron.” 
| Another way is to heat it invery hot 
jsteam. This makes a black coating 
jon the iron, through which the oxy- 
4gen of the air cannot get, and the 
| metal therefore cannot rust. 
I Iron is often given as a medicine. 
The human body has considerable 
iron in it, especially in the blood, 
) which is mostly colored by it. The 
ff food which we eat usually has iron 
(enough in it to keep up the needed 
{supply, but sometimes the BLOOD 
| does not have enough of the red 
( corpuscles in it, and then it is neces- 
{sary to give ironasa tonic, that is, 
to give strength. 
_ Great Britain used to make more 
jiron than any other country in the 
world, but now the United States 
excels in the production of both iron 
and steel. Great Britian comes 
second, and after her come in order, 
Germany, Russia, France, Austria, 
Belgium, and Sweden. The most 
important iron shipping port in the 
world is Escanaba, Michigan, which 
in 1890 shipped 3,700,000 tons of 
iron ore. 

History. Iron has been known 
and prized from very early times; 
articles made of it having been found 
in the Great Pyramid of Egypt, where 
they are believed to have been for 
5000 years. In the British Museum 
are picks, hammers, and saws of iron, 
found in the ruins of Nineveh, of a 
date not later than 880 B.C. Schlie- 
mann found iron in the ruins of 
Myceenz, which was destroyed 561 
B.C. The Chinese have used iron 
from a very early period, and the 
Romans made iron in Britain. It is 
not known when the blast furnace 
was first introduced, but it was used 
in the middle of the sixteenth cen- 
tury. The hot blast was introduced 
in 1829. In recent years the whole | 
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method of iron and steel making has 
been changed by the inventions of 
Bessemer, Siemens, Krupp, Thomas, 
Gilchrist, and others. 

The word iron is from the Anglo- 
Saxon zrez or zsem, iron. 

ISINGLASS, the purest kind of 
GELATINE. The best is made from 
the air-bladders or sounds of the 
sturgeon caught in the Black and . 
Caspian seas; but isinglass is made 
also from the bladders of cod and 
other fish. It is colorless, has no 
smell, and melts easily in hot water, 
making a clear, beautiful jelly. It is 
much used for making blanc-mange, 
jellies, ices, and other kinds of des- 
serts. A poor kind of isinglass is 
used for fining or clarifying beer. 

Isinglass Glue, sometimes called 
diamond CEMENT, is made of isin- 
glass and gum mastic melted in 
weak spirits of wine or in gin. It 
makes a hard, milk-white jelly; it 
should be warmed before using. 
Isinglass mixed with gum is used for 
giving a gloss to silk. 

Court Plaster is made by spread- 
ing a thick coating of isinglass on 
silk. It is called isinglass plaster 
when made with muslin or linen in- 
stead of silk. 

The thin pieces of MiCA used in 
stoves are commonly called isinglass. 

The word isinglass is said to be a 
corruption of the Dutch huizenblas 
the bladder of a large kind of 
sturgeon. 

IVORY, the hard white substance 
which forms the tusks of the ele- 
phant. This is the pure ivory, but the 
tusks of the hippopotamus, walrus, 
narwhal, and other animals are some- 
times used in the arts for the same 

urposes as ivory, and are often 
called ivory. The tusks of the African 
elephant yield the best ivory, an 

many thousands of them are used 
every year in the manufacture of 
knife handles, billiard balls, chess 
men, dice, fans, combs, paper- 
knives, napkin-rings, organ and 
pianoforte keys, etc. It is thought 
that twenty thousand elephants are 
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killed yearly in Asia and Africa for 
their tusks. Much ivory is brought 
also from Siberia, taken from dead 
mammoths or fossil elephants found 
frozen up under snow and ice in 
the far North, where they are sup- 
posed to have lain for thousands 
of years. This ivory is very hard 
and brittle, and whiter than other 
ivory. 

Ivory can be bleached and dyed 
of various colors. It can also be 
made flexible, so that it wiil bend 
as easily as leather. Great taste and 
skill are often shown in working 
ivory, and some of the carved toys 
and ornaments made of it are very 
beautiful. The Chinese and Japan- 
ese are very skilful in carving it. 

Vegetable Ivory is the nut of a 
kind of palm tree which grows in 
South America. The nut, which is 
about as large as a hen’s egg, con- 
tains a sweet liquid which gradually 
thickens until it becomes hard and 
white. It looks much like ivory and 
may be used instead of it for many 
things, such as buttons, umbrella 
handles, and cane heads. 

The word ivory is in French 
zvotre, and is from the Latin edur, 
ivory. 

IVY, a climbing evergreen plant, 
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common in southern and western 
Europe, and especially in Great 
Britain ; usually called English ivy. 
The ivy climbs to the tops of high 
trees and buildings, and covers rocks 
and ruins with its beautiful leaves, 
which are dark green, smooth, and 


shiny. It is also trained in gardens 
to form screens and evergreen 
walls. In this country it does not 


succeed very well as far north as 
New York, though fine specimens are 
sometimes seen, but it grows luxuri- 
antly in Virginia. In the Northern 
States it is much cultivated as a 
house plant, being trained to run 
over windows or along the cornices 
of rooms. What is called German 
ivy is not an ivy, but a kind of vine 
which came first from the Cape of 
Good Hope. It isa very pretty house 
plant, but does not do so well out of 
doors, as it is killed by the first 
frost. The Virginia creeper, a beau- 
tiful climbing vine of the grape 
family, is sometimes called American 
ivy. Poison ivy, sometimes called 
also poison oak and mercury vine, 
which climbs over rocks and fences 
and even up tall trees, is properly a 
SUMACH and not an ivy. 

The word ivy is from the Anglo- 
Saxon 22g, ivy. 


JACKAL. This animal is found 
in Asia, Africa, and in European 
Turkey, but nowhere else in the 
‘world. It looks like the fox, but is 
taller. Its fur is grayish yellow 


4 above, and white below, and its tail 
is tipped with black. Jackals usually 


sleep during the day, and go out at 


H night in troops, sometimes more than 
« a hundred together, to hunt for food. 
| They keep up a constant howling, 


making a sad, harsh sound, which 
is horrible to hear at night. They 


, are afraid of men, but they will often 


steal into houses and carry off every- 


{thing that they can eat, even boots 


and shoes, harness, and other things 
made of leather. But they live 
mostly on decayed things, and, like 
hyenas, often dig up dead bodies. In 
some countries graves have to be 
covered with large stones and prickly 
bushes to keep them from being dug 
open. 

The ancients said that the jackal 
always went before the lion to find 
prey for it, and that the lion gave it 
in return the remains of its meal, 
but there is no truth in the story. 

The jackal can be tamed, and 
taught to know its master. It acts 
much like the dog, and some think 
that the dog is descended from the 
jackal. 

The jackal is a MAMMAL of the 
order carnzvora or flesh-eating ani- 
mals, and of the same family with 
the dog, the fox, and the wolf. 

The word jackal is from the Ara- 
bic jaga/, jackal. 

JADE, a kind of stone highly 
prized, especially in the East, for 
ornamental carving. Jade proper is 
nephrite, a kind of hornblende, a sili- 
cate of CALCIUM and MAGNESIUM. 


J 


The most valued kind of jade is 
properly called jadeite, a silicate of 
ALUMINUM and SODIUM. It is. 
not so tough as jade, and it has a 
a more brilliant lustre. It is gener- 
ally white, changing into various 
shades of green, sometimes with 
veins and spots of emerald green. 
The Chinese have long used it for 
making rings, bracelets, cups, vases, 
and other ornaments, and Chinese 
jadeite is famous among collectors. 
Many implements of jadeite have 
been found in tombs and mounds. in 
Mexico, Central America, and Peru, 
as well as in New Zealand and the 
islands of the Pacific. Some have 
been brought, also, from Alaska. 

The word jade is from the Spanish 
zjada, the side or flank. The stone 
was called péedra de jada, stone of 
the side, because it was supposed 
to cure pain in the side. 

JAGUAR. In South America, 
where this animal is chiefly found, 
it is sometimes called panther, and 
sometimes South American tiger. It 
is but little smaller than the tiger, and 
is so strong that it can drag off an 
ox or a horse with ease. Its fur is 
usually brownish yellow, beautifully 
marked with circles of black with 
dark spots in them, The jaguar 
lives in thick forests near large 
rivers, and feeds chiefly on live ani- 
mals and fish. It is a good climber, 
and often lies in wait on the limb of 
a tree and springs on the back of its 
victim as it passes beneath, It is 
also a good swimmer, and is said to 
stand in the water and throw out fish 
with its paw as they swim along. 

Jaguars have been killed as far 
north as Louisiana, but they are now 
scarce except in the wildest parts 
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of South America. Their skins are| chiefly made up. There are many 
very handsome, andare much prized | colors of jasper, and some are spot- 
for robes. ted, striped, or clouded very beauti- 

The jaguar is a MAMMAL of the] fully. It is found in many parts of 
order carnzvora or flesh-eating ani-| the world, but the finest kinds come 
mals, and of the cat family, which|from Spain, Hungary, Egypt, and 
includes also the LION, TIGER,|Siberia. Very fine jasper is found 
LEOPARD, PANTHER, COUGUAR,|/also in Trego County, Kansas, 
LYNX, and common CAT. where it may be got in large blocks, 

The word jaguar comes from | and of many colors, beautifully veined 
jagodra, the Brazilian name of this | and shaded. 
animal. The word jasper is from the Latin 

JANUARY. See CALENDAR. and Greek zasfzs, jasper. 

JASPER, a kind of precious stone,| JELLY FISH. In walking along 
used for rings, seals, and other or-| the sea beach after the tide has gone 
naments. and also for the decoration] out, we often see on the sands 
of costly buildings. It is a sort of | round, jellylike masses of a green- 
quartz, but has clay mixed with the] ish-yellow color. These dirty-look- 
silica (see SILICON) of which it is | ing things, from which we turn away 


Jelly Fish. 
A Bottom View; B, Side View. 


in disgust, are, when in the water,] the way it sits in the water. In A 
among the most beautiful of ocean|is shown the under part of the ani- 
animals. Though they have no|mal, with the mouth in the middle 
solid matter in their bodies, which} and the four feelers stretching out 
are made up mostly of water, they|fromit. These feelers are also 
have in them a kind of soft net- graspers,’ with which they catch 
work, which holds their parts to-| their prey. Their fringed edges 
gether. They have too a mouth|have the power of stinging, and it 
and a stomach, for they eat like| is supposed that this helps them in 
other animals, and solid food, such catching animals for food, like the 
aS CRUSTACEANS, MOLLUSKS, and | poison used by some insects. When 
even small fishes, has been found in | touched by the hands or any other 
them. i part of the human body, they cause 
_ One of the commonest kinds of] a sharp pain like that made by the 
jelly fish looks much like a floating | stinging leaves of the nettle: for 
umbrella, or rather like a mushroom| this reason the jelly fish is some- 
with the stalk split into four parts, | times called the sea-nettle. 

and fringed on all the edges, as{ When floating the jelly fish looks 
shown in the picture in B, which is|like a mass of whitish jelly, marked 


ywith many soft delicate colors, like 
\those seen in the OPAL. Much of 
the phosphorescence or light seen 
in the sea is made by the jelly fish. 
It moves along in the water by 
waving the fringed edges of its um- 
brella-like top, and thus makes long 
voyages on the surface of the sea. 
jIf an enemy touches it or it strikes 
against anything, it folds itself up 
and sinks down into the depths. In 
4some places jelly fish cover the whole 
(top of the sea in such numbers as to 
furnish much food for whales and 
many crustaceans. They are found 
iin all seas, both in hot and in cold 
: ountries, but in warm places they 
Ware much larger than those seen on 
jour coasts, being sometimes three or 
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The jelly fish belongs to the branch 
\calenterata of the animal kingdom. 
JET,a black mineral, easily cut 
Jand carved, which takes a beautiful 
polish. Itis a kind of bituminous 
‘coal, but harder and smoother than 
ithat used for burning. Much of it is 
found near Whitby, in England, and 
lit is made there into necklaces, ear- 
rings, brooches, bracelets, and other 
trinkets, mantel ornaments, buttons, 
jetc. Good jet is found also in Spain 
land France, and largely made into 
lcrosses and rosaries. False jet is 
made of black glass, hard black wax, 
land: other things. 
| The word jet is from the Latin 
and Greek gagates, and the stone 
as named from the river Gagas, in 
Lycia, Asia Minor, near which much 
jet was found. 
JEWS-HARP, a simple musical 
instrument, made of metal. When 
played it is held between the teeth, 
and a little spring or tongue is made 
0 vibrate or tremble by being struck 
ith the finger while the performer 
raws in and breaths out air, The 
ones are made by the way the air 
strikes on the tongue while it is vibrat- 
ing. The jews-harp has been known 
for two or three hundred years, and 
several musicians have given con- 
certs with it with great success. 
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It is not known how the jews- 
harp got its name. Some think it is 
so called because it was used by the 
Jews, but it is more probable that 
jew is only a changed form of the 
French jew, toy, and that the name 
means toy-harp. 

JOGGCLE, a joint made between 
two bodies by cutting jogs or notches 
in their sides, and fitting in pieces, ~ 
The joint is also called joggle-joint 
and joggled-joint, and the pieces put 


Joggle-Joints, 


in are called joggles. In the picture 
two kinds of joggles, used in stone- 
work, are shown. The pieces set in, 
which are of stone or metal, keep 
the blocks of stone from sliding. 
JUJUBE, the fruit of a small tree 
which grew first probably in the 
north of China, whence it was car- 
ried westward. The Romans found 
it growing in Syria and took it to 
Italy about the time of Augustus. 
It is now cultivated all around the 
Mediterranean. The fruit is of the 
shape and size of an olive, but is 
red or yellow when ripe. It is dried 


Jujube. 


as asweetmeat ; but the jujube paste 
sold in candy stores is made out of 
gum arabic and sugar, and has no 
real jujube in it. 

The word jujube is from the Latin 
sizyphum, Greek sizuphon, from the 
Arabic z¢zuf. 

JULY. See CALENDAR, 

JUNE. See CALENDAR. 

JUNIPER, an evergreen shrub of 
the same family with the cypress. 
The common juniper of Europe sel- 
dom grows as high as a man, ex 
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cepting when very old. It bears dark 
purple berries about as large as a 
pea, which have a brownish pulp 
with three seeds. They have a 
sweetish and bitterish taste, and a 
flavor like turpentine. The oil of 
juniper is distilled (see ALCOHOL) 
from them, and they are put into 
GIN, giving that liquor its flavor. 

There are several kinds of juniper 
in the United States, especially in 
Arizona, New Mexico, Utah, and 
California, whose fruit furnish food 
for the Indians. The berries are 
eaten raw, and quantities are dried 
and laid up for winter, when they 
are ground fine and made into 
bread, or boiled for mush. The 
Indians also make the bark of one 
kind into saddles, skirts, and mats 
to sleep on. 

The word juniper is from 
Latin janzferus, the juniper tree. 

JUPITER, the largest of the planets 
of the solar system (See UNIVERSE). 
It is the brightest of the superior 
planets, or those outside the earth. 
Its diameter is nearly 86,000 miles, so 
that it is about 1300 times as large 
asthe earth. Its distance from the 
sun is 483,000,000 miles, and it goes 
around it once in a little less than 
twelve years. While its year is thus 
very much longer than ours, its day 
is shorter, for it revolves on its axis 
in lessthanten hours. Seen through 
a telescope, Jupiter looks light yellow 
with darker salmon-colored bands 
extending around the equatorial part, 
and with forms like clouds almost all 
over its surface. It is thought that 
we see only clouds and not the body 
of the planet. Jupiter has seven 
satellites or moons, invisible to the 
naked eye, but looking through a 
telescope like brilliant points of light. 
Four of them were first seen in 1610, 
by Galileo, the inventor of the tele- 
scope. The smallest of these is 
about as large as our moon, and the 
‘argest somewhat smaller than Mars, 


the 
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The fifth satellite was discovered 
Sept. 9, 1892, by Prof. E. E. Bare 
nard at the Lick observatory, Cali- 
fornia. The sixth and the seventh were 
discovered by Prof. Charles D. Per= 
rine, also of Lick Observatory, the 


‘first in Decernber, 1904, and the sec- 


ond in January, 1905. ; 

upiter, the outermost, excepting 
Saturn, of the planets known to the 
ancients, was named from the god} 
Jupiter. 

JUTE, a material some like hemp, ~ 
made from the inner bark of East 
Indian plants of the same name, 
The plants, whichiare natives of Asia, 
are annuals, and grow ten to twelve 
feet high. The leaves of one kind 
are largely used in Syria and Egypt 
as a vegetable. But the plant is val- 
uable chiefly for its fibres, much used 
in various manufactures. They are 
strong, coarse, dark brown in color, | 
and often twelve feet long. Jute is 
largely made into coarse bagging and 
sacking called gunny cloths, used in 
the Southern States for baling cotton, 
Gunny bags, in which pepper, sugar, 
rice, gums, etc., are shipped from 
India, are also made from it. Much 
jute is sent to Dundee, Scotland, 
where it is manufactured into floor 
matting and carpets. In India the 
stems of the leaves are made into 
baskets and coarse paper, and some- 
times into charcoal for gunpowder. 
and fireworks. | 

For a long time no way of whiten- 
ing jute was known, but it is now 
bleached beautifully and its fibres 
divided into threads as fine as silk, 
which can be carded and spun. It 
has some of the qualities of linen, 
hemp, and cotton, and is now much 
mixed and woven with silk. It is 
mixed also with cotton, linen, and 
woolen, especially in making shirt- 
ings and coat linings, and is used in 
paper making. The word jute is from 
the Bengalese jut, the fibres of the 
jute plants. 


KALEIDOSCOPE, an instrument 
in which beautiful forms or images 
jmay be seen. It is made up of a 
jtube, having at one end an eye-glass, 
jand at the other end two glasses 
{with little pieces of broken colored 
4glass put loosely between them, so 
\that they can moveabout. Inside the 
jtube, and running lengthwise with 
it, are narrow strips of looking glass, 
Jor of glass blackened on the back, put 
itogether at the edges with the faces 
jinward. Three strips of glass are 
jcommonly used, but sometimes four 
jor five, and even more, are put into 
{kaleidscopes. In looking into the 
Jtube the bits of colored glass between 
|the end glasses are reflected in the 
looking glasses and made to appear 
jin regular figures of most beautiful 
forms, which change whenever the 
linstrument is shaken. The kaleido- 
scope is a very pretty toy, and is 
also much used by pattern drawers 
iand others, who get from it a great 
imany different designs. The first 
kaleidoscope was made in 1817 by 
Sir David Brewster. 

| The word kaleidoscope is made 
jup of the three Greek words ka/os, 
beautiful, e¢dos, image, and skopezn, 
|to see. 

KANGAROO. This animal is 
found only in Australia, New Zea- 
land, New Guinea, and the neighbor- 
ing islands. There are many kinds 
and sizes, from the great gray or 
giant kangaroo, which is taller when 
standing than a man, down to the 
hare and the rat kangaroo, which 
are not much larger than the animals 
after which they are named. Some 
are fitted to live in deserts, some in 


mountainous places, and some in 
trees ; some are gray, some black, and 


K 


some red. Kangaroos have very 
long and strong hind legs by means 
of which they make feaps of fifteen | 
feet or more, going faster than a 
horse can run. When sitting they 
rest on the hind legs and the root of 
tail, which is long, thick, and strong. 
Their fore legs, which are quite short, 
are used for digging, for grasping 
things, and for putting food into the 
mouth. The head is small, much 
like that of a deer, and with large 
mild eyes. They eat only vegetable 
food, such as grass, leaves, tender 
buds of trees, and roots, and they 
can goa long time without water. 
The female has but one young at a 
birth, which she carries in a kind of 
pouch, where it remains until old 
enough to care for itself. When 
about eight months old its little head 
may sometimes be seen reaching out 
of the pouch to crop the grass on 
which its mother is feeding. When 
old enough it jumps out and runs 
beside her, but if the mother scents 
danger she thrusts it back into the 
pouch and leaps away with it. The 
young are pretty little creatures, 
with soft silvery fur, sharp ears, and 
bright eyes. 

Kangaroos are much hunted, both 
for sport, just as the fox is chased in 
England, and for its flesh, which is 
much esteemed for food, and its skin, 
which makes excellent leather. A 
strong, swift breed of dogs, part 
mastiff and part greyhound, is 
trained to chase kangaroos, which is 
dangerous business. Thehuntsmen, 
mounted upon swift horses and 
armed with a spear which has a club 
at the other end, ride into a herd and 
use both spears and clubs. The an- 
imals, when brought te bay, will fight 
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bravely with claws and tails, often 
tearing a dog open with a single 
blow; and sometimes one will seize 
a dog with its fore paws, run with it 
to a water hole, and hold it under 
until it is drowned. The kangaroos 
are skinned and the skin pegged 
down on the ground to prevent 
shrinkage, each man marking his 
own. When each has a hundred 
skins the huntsmen return home and 
seil them. Almost all the skins are 
sent to Newark, New Jersey, wliere 
they are made into leather, which is 
sold to England, France, Germany, 


452 


KINGFISHER 


and other countries, some being sent 
back to Australia. As it is nearly 
water-proof, it is excellent for mak- 
ing shoes, y 

The kangaroo is so much hunted 
that it is feared that it will soon be 
as scarce in Australia as the buffalo 
isin America. It is said that 6000 
skins are received at Newark every 
week. At this rate it would take 
only a few years to use them all up, 
as there were only 1,800,000 in Aus- 
tralia in 1887. The kangaroo can 
be easily tamed. Several years ago 
Baron Rothschild had _— several 


Herd of Kangaroos. 


brought from Australia and turned 
loose in Tring Park, his residence in 
England, and they have now in- 
creased to more than thirty. 

The kangaroo is a MAMMAL of 
the order marsupialia, or pouch- 
bearing animals, to which belongs 


also the OPOSSUM. 
The word kangaroo formerly 
spelled kanguroo, is Australian. 
KAOLIN. See CLAY. 
KATYDID. See GRASSHOPPER. 
KEROSENE (Greek eros, wax) 
an oil chiefly used for burning in 
lamps, the principal product of the | 


distillation of PETROLEUM. It is - 
nearly colorless, has a peculiar taste 
and smell, and will not mix with water. 
Crude petroleum will give about 70 
per cent. of its weight in kerosene. 
About twice as much kerosene is 
produced in the United States as in 
all the rest of the wolrd. 
KINGFISHER. The belted king- 
fisher is the only one of this family 
of birds found in North America. 
It has a large head with a crest, and 
a.long straight bill, Its coloris blue 
above and white on the breast, with 
a blue band across the breast, whence 


near fresh-water rivers and _ lakes, 
and feeds on fish. 
The European kingfisher, which 


-is much like the belted kingfisher in 


its habits, is the halcyon of the an- 
cients, who believed that the sea 
stayed calm for a few days while the 
bird was building its nest. These 


| days, which were the seven days be- 


fore and the seven days after the 


| winter solstice (21st December), were 


therefore called halcyon days, _ 
The kingfisher belongs to the or- 
der of Passeres, or perching BIRDS. 
The word kingfisher is made up of 
the Anglo-Saxon cyng, king, and 
scere, fisher. j 
KITCHEN-MIDDENS. Onthesea 
coast of many countries have been 
found great heaps of refuse, left by 
the ancient peoples who lived there. 
These heaps, first noticed and ex- 
amined in Denmark, were called 
kjoekken-moeddings (Danish s7oek- 
ken, kitchen, and moedding, heap of 
refuse), because they were like the 
refuse thrown out from kitchens, and 
this name has been retained for them 
in English. They are made up 
chiefly of oyster, mussel, and peri- 
winkle shells, and the bones of ani- 
mals, birds, and fishes; but among 
them have been found also the cin- 
ders of fires, rude pottery, and many 
implements of flint, bone, and 
horn, but no metals. These finds 
show that the people who made 
the middens belonged to the stone 
AGE, probably about the time of the 
first LAKE DWELLINGS; that they 
were savages who lived in tents or 
huts, practised hunting and fishing, 
and ate their spoils on the spot, 
dropping the refuse until it grew 
little by little into great heaps. They 
thus teach us much about the early 
history of MAN. Kitchen-middens 
have been found also in England, 
Scotland, France, and other parts of 
Europe, in Australia, in South Amer- 
ica, and on the coasts of Maine, 
Massachusetts, Florida, and Georgia, 
in the United States, f 
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it gets its name of belted. It lives} KITE, the common name of a bird 


of prey of the hawk family, which 
flies very high, soaring on the wing 
in the clouds as if it were floating on 
the air. Among the kites found 
in America is the swallow-tailed 
kite, a large bird, with long pointed 
wings and forked tail. It is a shy 
bird and keeps on the wing almost 
all day, sometimes flying so high 
that it can scarcely be seen, and 
coming down at night to roost on 
tall trees. When in the air it lives 
mostly on insects, but it eats also 
moles, rats, mice, small birds, and 
poultry. It builds its nest in the top 
of high trees, and lays five or six 
greenish-white eggs, with brown 
blotches on the larger end. 

The kite belongs to the order rap- 
tores, oY BIRDS of prey, and to the 
FALCON family, which includes also 
the EAGLES, falcons, HAWKS, and 
BUZZARDS. 

The Saxons called this bird cyfa, 
and from this our name has come. 

KITE. Kites get their name 
from the kind of hawk called a kite, 
which may often be seen in the air 
almost as still as a paper kite, glid- 


Fig. 1.—Cross Kite. 


ing along without moving its wings, 
Paper kites may be made of many 
different shapes, but the most com- 
mon kinds are shown in the pictures. 
Fig. 1, made by crossing two sticks, 
is called a cross kite; Fig. 2, made 
with three sticks, is a house kite; 
and Fig. 3, made with one straight 
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stick and one bowed stick, a bow 
kite. The sticks must be first tied 
tightly together, and a string is then 
put round the outside, in notches 
cut for it, to paste the paper on to. 


Fig. 2.—House Kite, showing the way 
of cutting the paper. 


A tail of paper or cloth is usually 
fastened to the bottom of the kite, to 
give it steadiness when the wind 
blows strong. 

The Chinese and japanese are very 
skilful in making kites, and in their 
countries both old and young may 
be seen flying them in good weather. 
The frames of their kites are made 
of light bamboo sticks, and the cov- 


Fig. 3.—Bow Kite. 


ers are of thin but very tough paper. 
They are of a great many different 
shapes, not only like our kites, but 
often like animals, ships, carts, cas- 
tles, trees, and flowers. Sometimes 


castles, palaces, or pagodas may be 
seen in the air with all their win- 
dows lighted by small lamps, so as 
to look like real houses at night. 
These lamps often set fire to these 
air castles, and burn them up, which 
makes a very pretty sight. Some 
kites are like great bouquets of flow- 
ers, or like trees with leaves, flow- 
ers, and fruit on them, the fruit con- 
taining fireworks which go off in the 
air; and some are hung with lan- 
terns or made like fire-wheels, the 
spokes of which have fire-flies fast- 
ened to them. In Japan one may 
often see in the air a whole menag- 
erie at once, such as horses, cows, 
dogs, monkeys, owls, hawks, bats, 
crows, fishes, and snakes, as well as 
dragons, babies which cry, boys with 
their arms and legs spread out, hunt- 
ers with bows and arrows, and sol- 
diers with battle axes and spears. 
Many of these kites have a thin strip 
of bamboo or whalebone stretched 
tightly across the top, which hums, 
buzzes, or sings in the air like a 
hurdy-gurdy or a swarm of bees. 
Live birds do not like the kite birds 
that hum, and keep far away from 
them. Japanese boys send mes- 
sengers up to their kites just as 
Amertican boys do, but they also do 
some other things not known in this 
country. They dip about ten feet of 
the string next to the kite into glue 
and then into bits of broken glass; 
when the string is dry it is covered 
with many little blades of glass as 
sharp as a razor. When two boys 


are flying kites they often try to 


cross each other’s string, and the 
more skillful one saws off the cord of 
the other one with his glass string. 
Many Japanese kites have no tails, 
but some have two, one at each cor- 
ner, made of rice straw. 

Kites are sometimes used by en- 
gineers to carry lines across deep 
chasms. This can be done only 
when the wind is right, so that the 
kite will fly over the place where the 
line is wanted; it is then made to 
fall down so that those on the other 
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side of the chasm can get hold of 
the string. Larger and larger cords 
can be fastened on and drawn over 
until one of the size wanted has been 
carried across. In this way the first 
wire of the Niagara suspension 
bridge was got across the Niagara 
River. Kites have also been used in 
a similar way to get a rope to a ves- 


' sel wrecked near shore, and many 


lives have been thus saved. 

But the most important use to 
which a kite was ever put was when 
Dr. Franklin employed one during a 
thunder storm (June 15, 1752) to 
draw down lightning from the 
clouds, thus proving that it is the 
same as that made by the electrical 
machine. He covered his kite with 
a silk handkerchief instead of with 
paper, because silk is a better non- 
conductor than paper. The kite had 
fastened to it a pointed iron wire 
and to this he tied the string by 
which he flew it. He thought that 
some of the lightning would be 


| drawn from the clouds by the wire, 


and would go from it down the hemp 
string instead of to the silk kite. If 
he had held the string in his hands, 


‘the electricity would have passed 


from it to his body and thence to the 
earth ; but he prevented this by tying 
a silk ribbon to the end of the string 
and holding on to that instead of the 
string. The electricity could not 
pass through the non-conducting 
silk, and so it stayed in the string. 
He now fastened an iron key to the 
end of the string. As iron is a bet- 
ter conductor than hemp, the key 
became filled with it, and Franklin 
found, when he put his knuckle to 
it, that sparks came from it, just as 
they do from the conductor of an 
electrical machine. He also found, 
when he held a Leyden jar to the 
key, that the ELECTRICITY would go 
into the jar and charge it, and that he 
could use this electricity in the same 
way as that got from an electrical 
machine. Before this time it was 
supposed that lighting and electric- 
ity were the same, but nobody actu- 


28) 


KITE 


ally knew them to beso until Franklin 
brought down the lightning to earth 
with his kite. By using his kite in 
this way he also found out how to 
make LIGHTNING rods for the pro- 
tection of buildings. 

Scientific Kites—The kite, once 
considered only as a toy, has of late 
years been made the subject of scien. 
tific experiments, being used as a- 
means of ascertaining the state of 
the upper atmosphere, of photograph- 
ing and signaling, of drawing car- 
riages and boats, and even of aérial 
flight. While Chinese and Japanese 
kites are often made without tails, 
our kites are usually fitted with a 
long tail, thought necessary to steady 
them, but that this is needless is 
shown in the scientific kite which 
entirely dispenses with one. As 
early as 1826 a large tailless kite | 
was constructed in England which 
drew a carriage from Southampton 
to London. Sucha kite, as well as 
one which will sustain a man or 
other weight in the air, is properly 
called an aéroplane, differing from a 
balloon or aérostat in being sustained 
in the air by the force of a current of 
air and not by the lifting power of 
confined gas. 

Many forms of aéroplanes or 
kites have been devised, one of the 
simplest of which is the double 
cellular box kite, devised by Mr. C. 
Hargrave, shown in Fig. 4. 


Fig. 4.—Square Box Kite. 


This is formed of two right-angled 
frames made of light bamboo 
covered with paper or cotton cloth, 
each divided into nine compartments 
and joined by a light rod to which 
the string is attached as shown. 
Such a kite is perfectly stable, needs 
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ing no tail to balance it, but cannot 
carry any appreciable weight. The 
shape may be varied by making it 
circular, as in Fig. 5, or curvilinear, 
asin Fig. 6. Still another form is 


Fig. 6.—Curvilinear Box Kite. 


triangular. Two, three, or even 
more of these kites may be sent up 
in tandem as shown in Fig. 7, in 
which case a weight (W) may be 
supported. Even a man may be 


Fig. 7——Tandem Box Kites. 


thus raised into the air. In 1895 
Captain Baden-Powell (now Major- 
General) raised himself 100 feet by 
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means of a tandem of five kites, and 
in 1897 Lieutenant H. D. Wise rose 
42 feet with four kites. In such ex- 
periments piano wire is used instead 
of cord. As two or three miles of ~ 
wire are sometimes needed, the kites 
are usually let out and drawn down 
by means of a windlass. Such kites 
are used in war for photographing 
an enemy’s position, camp, or fort, 
and for signaling. In the United 
States they are used by the weather 
bureau for making meteorological 
observations high up in the air, being 


fitted with self-recording instru- 
ments. 
KNIFE. In the most ancient 


times, shells, flints, and sharp-edged 
stones were used for knives. When 
men found out how to smelt metals 
and to mix copper and tin, they made 
BRONZE knives. Almost all nations 
in ancient times used knives and 
other cutting instruments made of 
bronze. Pictures of bronze knives 
used by the Greeks and Romans are 
shown inthe cuts below. But knives 


Ancient Bronze Knives 


of iron and steel came into use very 
early, and after a while took the 
place of bronze as they were found 
to be stronger and more lasting. 
The best knives are now made of 
steel, although a good many cheap 
ones are made of iron. Table knives 
are usually partly of steel and partly 
of iron; the blade is steel, but the 
shoulder, or raised part near the 
handle, and the tang, or part which _ 
fits into the handle, are iron. Table- 
knife blades are commonly made 
from a bar of shear-STESL, which is 
heated white hot and then hammered 
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(out into shape on an anvil by two 
) workmen, one with a-heavy and one 
| with a lighthammer. This is cailed 
{forging the blade. As each blade 
i/is made it is cut off, and when the 
| bar becomes too short to hold in the 
hand, it is held in a pair of tongs 
i until it is all used up. Penknife and 
jrazor blades are usually made of 
(cast-steel. Knife blades are ham- 
mered out on a flat anvil, but razor 
blades, which are hallowed out on 
the sides, are made on a round-faced 
janvil. Afterthe knife blade is made 
it is fastened on to an iron bar by 
| heating them both red-hot and ham- 
J mering them together until they be- 
qcome one piece. This is called weld- 
iiing. The shoulder and tang are 
then forged from the iron and cut off 
like the blade. 

Penknife blades are forged from 
| the end of a rod of cast-steel, with a 
jlight hammer on a_ small anvil. 
|After the blade is done, enough 
jmore of the steel is cut off to make 
i the joint, or part by which it is fitted 
ito the handle. The blade is then 
| held in a pair of tongs and heated 
jagain, when the joint is forged. 
The nick, or nail-hole as it is called, 
lin the side of the blade is stamped 
with a chisel while it is hot. 
| After forging, knife blades are 
stamped with the maker’s name, 
jand then tempered by heating them 
jred-hot and cooling them quickly by 
dipping them into water. They are 
}afterward ground and polished and 
| fitted with handles. The handles of 
the best table knifes are made usu- 
jally of ivory, though sometimes 
mother-of-pearl and tortoise shell 
are used, and sometimes gold and 
silver. Cheap knives are handled 
with CELLULOID, a false ivory made 
out of gun-cotton and camphor, 
and with stag-horn, cow-horn, and 
different kinds of wood. 

Penknives and other pocket-knives 
pass through a great many hands 
before they are finished. Besides the 
blades, there are the springs, the 
scales or thin iron plates on the 
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sides, the parts of the handle, and 
the rivets, the making of each of 
which is a separate trade. When 
all the parts are ready, they go to 
the finisher, who puts the knife to- 
gether. 

There area great many kinds of 
knives used in different trades, but 
most of them are made in the same 


Drawing Knife. 


way. Drawing knives, much used 
by farmers for making shingles, and 
by coach and wagon makers, are 
shaped like the one in the picture. 
The bowie knife is a kind of knife 
once much worn by men in the 
South and Southwestern States, 
where they were used both as hunt- 
ing knives and in street fights. It 
is quite long usually, and has a wide, 


Bowie Knife. 


sharp blade, shaped like the one in 
the picture. The first knife of this 
kind was made by Colonel James 
Bowie of Texas, and his name was 
therefore given to it. 

Our word knife cames from the 
Anglo-Saxon word cyz/, knife. ; 

KNOTS. It is very useful to know 
how to tie knots. Sailors, who have 
much to do with ropes, use a great 
many different kinds, some of which 
are hard to learn. In this article 
can be given only a few of the sim- 
pler ones, which can easily be un- 
derstood from the pictures. In all — 
these the rope is shown before the 
knot is drawn tight. When a rope 
is folded together or bent round, 
the loop part is called the “bight.” 
In tying a knot in a single rope the 
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part held in the left hand is called then passing the end up through the 
the “standing part.” loop, then under the rope below the 
The Overhand Knot, one of the] loop, and lastly down through the 
simplest kinds, is made by passing | loop again, as shown in Fig.4. -@@ 
the end of the rope over the standing] The Common Bend is a knot tied 
with two ropes. It is formed by 
passing the end of one rope up 


Fig. 1.—Overhand Knot. 


part and then up through the bight, Fig. 5.—Common Bend, 
as shown in the picture, Fig. 1. j ; 

The Halt Hitch is made by passing through the bight of another rope, 
the end of the rope under the stand-| then under and around both parts 
ing part and then down through the and lastly down through the bight 
again, as in Fig. 5. 

The Sailor’s Knot is made by pass- 
ing the end of one rope down through 
the bight of another one, then pass- 


Fig. 2.—Half Hitch. 


bight. The picture, Fig. 2, shows 
two half hitches, one made above 
the other. 

The Figure of Eight is made by 


making a loop at the end of the Fig. 6,—Sailor’s Knot, 


ing it over one side and under the 
other side of the second rope, and 
finally down through the bight, as 
in Fig. 6. 

The Fisherman’s Knot is some- 
rope, and then passing the end under thing like the sailor’s knot, but dif- 
and around the standing part and up 
through the loop, as in Fig. 3. 

The Bowline Knot is made by lay- 


Fig. 3.—Figure of Eight, 


Fig. 7.—Fisherman’s Knot. 


|fers in the way the ends are put, as 
Fig. 4.—Bowline Knot. <_< |can be seen in the picture, Fig. 7. 

| The word knot is from the Angio- 
ing the end of the rope across the) Saxon cotta, which is probably from 
standing part so as to forma loop, | the Latin zodus, knot. 


| LAC, a resinous substance found 
don several kinds of trees in the 
] East Indies. It is caused by the 
| bites or stings of an insect some- 
thing like the COCHINEAL insect. 
| These insects live on the sap of the 
‘| trees, and soon become glued to the 
jbranches by the juices which ooze 
jout. In time they die, leaving many 
eggs to be hatched into like insects, 
| which continue the work of their 
jparents until the twigs of the tree 
¥are covered with a thick coating of 
jthe resin. The sap which they eat 
\gives a purple-red tinge to the whole 
body, which does not decay when 
ithe insects die, but remains with 
\the gum. . When the twigs are well 
Icovered, people cut them off and 
jput them into hot water, which 
melts off the gum. It is then puri- 
Ified by straining through bags and 
dried on strips of wood. This is 
called “shell-lac.” ‘Seed-lac” is 
mall bits of lac shaken from the 
itrees by various causes, and “ stick- 
lac” is the twigs as they are gath- 
ered, but broken up into little pieces. 
When the twigs containing the 
Jac are soaked in hot water, the col- 
oring matter in the bodies of the 
dead insects is washed out. After 
he melted lac: is taken out, the col- 
ered water is strained and evapo- 
rated, and the purple sediment or 
dregs is cut up into small cakes and 
old as “lac-dye.” Great quantities 
bf this are used in dyeing scarlet 
loths, for which it is found to be 
better than cochineal, because the 
olor is not so much changed by 
perspiration. For this reason, the 
loths of which the coats worn by 
British soldiers are made are dyed 
with it. 
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The lac resins are used for malt 

ing VARNISHES, polishes, LACs~ 
QUERS, and SEALING-WAX. French 
polish, much used on furniture, is 
made of shell-lac and alcohol. Lac 
is brought mostly from India, Bur- 
mah, and Siam. 
, The word lac is from the Persian 
ak. 
LACE. Thethread of lace may be 
of silk, wool, linen, cotton, silver, or 
gold. The finest kinds of lace are 
made upon a pillow or cushion, 
The pattern is drawn ona piece of 
stiff PARCHMENT pricked full of 
holes; the parchment is laid on the 
pillow and pins are stuck into the 
holes, thus fastening the pattern to 
it. Bobbins or spools filled with 
fine thread are arranged around the . 
cushion so that the threads can be 
twisted round the pins. The bob- 
bins are taken up one after the other 
and passed across the pillow from 
right to left, and then back again, 
twisting the thread around the pins 
according to the pattern, so as to 
form the kind of net-work always 
seen in pillow lace. Among the 
principal pillow laces are those 
called Valenciennes, Honiton, Mech- 
lin, Antwerp, Brussels, Chantilly, 
Lisle, Spanish, and Limerick. 

Another kind of laces are those 
called guipure, which include the 
various point laces, such as Point 
d’Alencgon, Brussels Point, Venetian 
Point, Rose Point, Maltese Point, 
and Portuguese Point. Most of 
these are ancient laces, and are to be 
seen only in museums, but the two 
first named are still made. They 
are not made on a pillow, but are 
all needle work, each part of the 
pattern being worked separately on 
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_a piece of fine linen called the foun- 
dation, and afterward joined together 
by threads. 

Great quantities of lace are now 
made by machinery, on the lace- 
frame. ‘Such laces, which are 
usually called bobbin-net, are often 
of great beauty, and are so cheap 
that they may be worn by every- 
body. In making plain bobbin-net, 
warp threads are used and woof 
threads (see CLOTH) are twisted 
round them, so as to form a mesh. 
The patterns are sometimes woven 
in by the machine, and sometimes 
hand-made ornaments are put on to 
a machine-made net. 

The word lace is from. the Latin 
lagueus, a noose or net. 

LACQUER, a varnish made of 
shell-lac and other things, dis- 
solved in alcohol, and used mostly 
for coating metals, chiefly pol- 
ished brass, to which it gives a 
golden tint. 

Chinese and Japanese lacquer is 
made from the juice of the varnish 
tree, a kind of SUMAC which grows 
in their countries. The sap, which 
is collected from May to October 
with a kind of spoon from cuts in the 
bark, is at first a grayish white 
liquid, which soon turns yellow, and 
then black, from contact with the 
air. It is strained through a cotton 
cloth, then put into a large circular 
vessel and stirred for five or six 
hours, while the heat of a charcoal 
furnace is thrown on the surface to 
drive off the water. During the 
stirring iron dust is added to make 
black lacquer. Colors, too, are some- 
times added, such as verimilion for 
red lacquer, and sometimes gold 
dust is mixed with it. 

Lacquer gives a harder surface to 
wood than the best copal varnish, 
and takes a fine polish which lasts 
for centuries, It is proof against 
boiling water or alcohol, and is not 
hurt by many things that destroy 
varnish. Lacquered ware is often 
inlaid with mother-of-pearl and with 
designs made of gold. Some of it 
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is very costly, bringing high prices 
even in Japan and China. 

The word lacquer is made from 
LAC. 

LADY-BIRD, or LADY-BUG. This ~ 
little insect is usually red, orange, or 
yellow, with black spots, or black 
with white, yellow, or red spots. It 
lays little yellow eggs in clusters 
on the leaves and twigs of plants, 
among the plant lice, on which both 
the larve or grubs and the full- 
grown insects feed. After living 
about two weeks as grubs they fast- 
en themselves to a leaf, spin a co- 
coon, and become pupz (see IN- 
SECTS), and in a fortnight more come 
out as lady-birds. 

In old times tne lady-bird was be= 
lieved to live in the sun, and the 
German children still have a rhyme 
telling it to fy away up to heaven 


Lady-Bird. 
1, Perfect Insect ; 2, Larva; 3, Fupe. 


and bring back the sunshine; and 
they believe that if they were to kill 
one of these insects the sun would 
not shine the next day. The Eng- 
lish rhyme, 


Lady -bird, lady-bird, fly away home, 
Your house is on fire, your children will burn, 


probably refers to the same_ belief: 
the lady-bird’s house being the sun, 
In Westphalia, Germany, little girls 
set a lady-bird on the end of their 
forefinger and ask it in rhyme when 
they will be married; in one year? 
two years? three years? etc.; and 
they grow very impatient if the in- 
sect lets them count too high before 
it flies away. 


LAKE DWELLINGS 


The lady-bird belongs to the order 
coleoptera, or sheath-winged IN- 
SECTS. ‘ 

The lady-bird is so-called because 
in old times it was dedicated to Our 
Lady, or the Virgin Mary. 

LAKE DWELLINGS. It is sup- 
posed that the first men on earth lived 


/ in holes in the rocks and CAVES, but 


when man became more civilized he 
began to build habitations better 
suited to his wants. Among the 
earliest dwellings were those built 
on platforms in lakes, where those 


| living in them were safe from the 


attacks of wild beasts and of enemies. 
These have been found in various 
parts of the world, but those best 
known are in the lakes of Switzer- 
land, where their remains and the 
rubbish heaps under them have been 
so carefully explored by scientific 
men that we know exactly how the 
people who inhabited them lived. 
Some of the platforms on which the 
houses stood were built in the 
smaller lakes, on a foundation of 
bundies of faggots, stones, and clay 
piled up and kept in place by a few 
piles or stakes driven around them. 
But in the larger lakes they were 
generally on piles driven deep into 
the mud, so as to leave their tops 
four to six feet above the water. 
These were joined on top by cross 
beams pinned together with wooden 
pins, forming a platform on which 
were built houses with wattled sides 
plastered with clay, and thatched 
or bark-covered roofs. A door for 
entrance opened on the platform and 
a trapdoor through the floor let the 
rubbish be thrown into the water 
beneath. The platform was con- 
nected with the shore by a narrow 
bridge and usually had a drawbridge 
for safety. 

More than 200 lake villages have 
been found in Switzerland, forty in 
the lake of Neufchatel alone. Gener- 
ally, each village had about 300 
houses or huts, which shows that a 
large population lived there at the 
time. The platform of the village 
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in the lake at Robenhausen, near 
Ziirich, covered nearly three acres 
and was supported by 100,000 piles, 
It is supposed that these lake houses 
were first built in the Stone AGE, 
and that men continued to live in 
some of them almost downto historic 
times. Many kinds of bone, flint, 
and wooden implements have been 
found in the rubbish heaps under - 
some of them, showing that those 
wholived there had not yet advanced 
beyond the Stone Age in civilization. 
This is true of most of those in the 
eastern part of Switzerland, but in 
those in western Switzerland have 
been found things belonging to the 
Bronze Age, anda few things that 
go to show that they were lived in 
until the beginning of the Iron Age 
and almost up to the time of the 
Roman occupation of the country, in 
the first century after Christ. 

The lake dwellers were small men, 
but of what race is not known. 
They lived chiefly by hunting and 
fishing, though they cultivated wheat, 
barley, and flax. They had tamed 
most of the animals which man now 
uses—the dog, the goat, the sheep, 
the pig, the ox, and perhaps the 
horse, bones of all of which have 
been found; but there are no signs 
to show that they knew the ass, the 
cat, the rat, the mouse, or the 
fowl. They clothed themselves in 
skins and in woven linen stuffs, but 
woollen stuffs were unknown to them, 
They made baskets, ropes, and pot- 
tery, though they did not have the 
potters’ wheel, and, from the amber 
beads, coral necklaces, and jade 
ornaments found, they seem to have 
carried on trade with peoples on the 
Baltic and Mediterranean. 

Remains of lake dwellings have 
been found also in Ireland, Scotland, 
France, Italy, Denmark, Austria, 
and other parts of Europe; and 
modern ones, built much like the 
ancient ones, are still to be seen in 
New Guinea and in various parts of 
Oceanica and Africa. (See C. P. P. 
SWITZERLAND.) 
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LAMP. In old times lamps were 
simple flat vessels, round or oval, 
with a handle at one end, a kind 
of spout with a hole for the wick at 
the other end, and a larger hole 
in the top to pour oil in. This kind 


Ancient Lamp. 


of lamp, shown in the picture, was 
used by the Greeks, Romans, and 
other ancient peoples. The wicks 
were sometimes made of tow and 
sometimes of rushes. This same 
kind of lamp is still used among the 
French people of Canada. Its light 
is dim and smoky, because its wick 
is so close that the oxygen of the air 
cannot get at the carbon until much 
of it has passed off as soot (see FIRE). 
A little more than a hundred years 
ago lamps were made in Germany 
with flat braided wicks, which were 
moved up and down by turning a 


Argand Burner. 
A, Top View ; B, Side View. 


little screw, much like those in kero- 
sene lamps. As such a wick has a 
broader surface, more air can reach 
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oxygen. Soon after, a Frenchman — 
named Argand found out how to fit 
lamps with round wicks, so that the 
air could get to both the inside and — 
the outside of the wick. This made ~ 
a much brighter light than was be- 
fore known, because the carbon of 
the oil could thus get still more oxy- 
gen than before; but he made it 
better by adding a chimney to the 
lamp, which causes a draught of air 
to pass up the middle of the wick, 
and also keeps the flame steady. 
In A, which shows the burner cut 
across, the outer white circle is the 
glass chimney, the inner dark circle 
the wick, and the round dark spot 
in the middle the hollow inside up 
which the air comes. The air also 
comes up in the wide white space 
between the chimney and the wick. 
In B is given a side view of the same, 
the arrows showing the way the air 
comes up and brings oxygen to the 
flame. 

A great many different kinds of 
lamps have been made, some of 
which are simple, while others 
have so much machinery about them 
that they are apt to get out of. 
order. In old times vegetable oils, 
such as olive oil and linseed oil, were: 
mostly burned in lamps; afterwardi 
lard oil and whale and other fish 
oils were used ; and when whale oil! 
became scarce, camphene and burn- 
ing fluid, made out of alcohol and 
turpentine, came into use; but when 
PETROLEUM was found out, kerosene - 
oil took the place of all other things 
for burning in lamps. Lamps are- 
not as much used now as formerly, as 
GAS gives a much better light, and 
is much cleaner and less trouble- 
some; but lamp light is better for 
the eyes, because it does not flicker 
so much. 

The Safety-Lamp or miner’s lamp 
is of great use in mining, Dread- 
ful accidents often happen in coal 
mines from the explosion or blow- 
ing up of a kind of gas called 
fire-damp. When this gas gets 


it and the carbon can thus get more | mixed with common air it will blow 


j/ LAMP-BLACK 


up as easily as gunpowder and Kill 
geverybody near it. As coal mines 
are usually underground and dark, 
the miners have to work by the light 
jof lamps and candles, and before 
4 safety-lamps were made many acci- 
dents took place from the gas tak- 
ijing fire from the miners’ lights, The 
safety-lamp is only a common lamp 
yset into a kind of lantern of wire 
ggauze. Air will past through wire 
égauze, but flame cannot. If you 
hold a piece of iron wire gauze over 
a gas burner and turn on the gas, the 
gas will pass through so that you 
may light it on the upper side. 
Then move the gauze several inches 
above the burner, and you will see 
that the flame will not pass through 
the gauze. This is because the 
gauze takes away the heat so quickly 
that the gas will no longer burn. 
| In the same way fire-damp can go 
{through the gauze of the safety- 
lamp and burn on the inside, but 
the flame cannot get to the outside; 
and so the miner who works by the 
light of such a lamp is safe from 
fire-damp explosions. The electric 
safety-lamp, which is simply an 
incandescent light in a glass bulb 
(see ELECTRICITY), is now much 
used by miners; and many mines are 
lighted by electric lights, so that 
safety lamps are not needed. 

The word lamp is from the Greek 
lampas, lamp, from lampein, to 
shine. 

LANIP-BLACK, a kind of soot 
made by burning resin, coal tar, 
pitch, and other such substances in 
close iron vessels. These give off a 
dense smoke, which passes off into 
a chamber covered with a coarse 
woollen cloth. The lamp-black 
forms a thick coating on this cloth, 
from which it is shaken off and put 
up in barrels for sale. 

Printer’s INK, BLACKING, and 
black paint are made from lamp- 
black. Other kinds of black paint 
are also made from soot: Spanish 

black from the soot of burnt cork; 
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BONE and ivory; vine black from 
burnt vine tendrils; and peach black 
from burnt peach kernels. 

Lamp-black is so called because it 
was formerly made from the smoke 
of a lamp. 

LAMPREY, a kind of fish shaped 
like an eel, and sometimes called 
lamprey-eel. The common Euro 
pean lamprey, found from the- 
Mediterranean to the Arctic seas, is 
about three feet long, and yellowish 
marked with brown. Lampreys live 
near the bottom of rivers, where they 
fasten themselves to stones by the 
tongue, which acts as a_ sucker. 
They sometimes attach themselves in 
the same way to other fishes and 
devour them. They go up rivers to 
spawn in the spring, when great 
numbers of them are caught, as they 
are very good eating. 

The common American lamprey, 
found near the mouths of rivers in 
New England and New York, is olive 
brown above with black patches, 
and grows about two and a half feet 
long. It lives in shallow streams 
with pebbly bottoms, in which it 
builds round nests, three or four feet 
wide and a foot or more high, of 
stones collected with its mouth. 
Lampreys go up high falls by darting 
upward and clinging to the rocks 
with their mouths. 

Lamprey means lick-rock, It is 
in Anglo-Saxon damprede, from the 
middle Latin Zampreda or lampetra, 
from Latin /ambere, to lick, and 
petra, rock, 

LAPIS LAZULI, a mineral of a 
beautiful sky-blue color, much used 
for ornament. It is made up chiefly 
of silica (see SILICON), alumina 
(ALUMINUM oxide), and soda, with 
some soda and iron. It is found 
mostly in Persia, China, and Siberia, 
but some is brought from Chili and 
California. Lapis lazuli is used in 
jewelry, and is carved into vases, 
cups, and other ornaments. In one 
of the palaces in St. Petersburg are 
rooms lined with it. It was once 


bone and ivory black from burnt, used for making the blue paint called 
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ultramarine, which was very costly, 
but is now made cheaply by the 
ton by mixing together the things of 
which the stone is made up. 

The name lapis lazuli is from the 
Latin /afzs, stone, and the Persian 
lazur, blue. 

LARCH, a cone-bearing tree of 
the same family with the pine. It 
grows in Europe, Asia, and Amer- 
ica. The American larch is called 
hackmatack in New England and 
tamarack in the South and West. It 
sometimes grows as high as a four- 
story house, but is usuaily much 
smaller. Its wood is very heavy, 
strong, and lasting, and is much 
used for ship building and for rail- 
way ties. Its bark is used for tan- 
ning leather. 

The word larch is from the Latin 
and Greek /arzv, the larch tree. 

LARK. The only lark in the 
United States is the American sky 
lark, a pinkish-brown bird, with 
black tail feathers, and yellow chin 
and throat. It lays four or five gray 
eggs, speckled with pale blue and 
brown. The song of the male bird 
when on the wing is very sweet. 


This bird is found all over North j 


America from Labrador to the 
Southern United States. It is not 
the same as the European skylark, 
so celebrated by the poets for its 
song. 

The lark belongs to the order 
passeres, or perching BIRDS, and to 
the same family with the sparrow 
and linnet. 

The word lark is a short form 
of /averock, from the Anglo-Saxon 
laferce, lark. 

LATH, the name of thin, narrow 
slips of wood, nailed to the uprights 
of partition walls and to the rafters 
of ceilings, to receive the plaster, 
which by being pressed into the 
cracks is held firmly when it dries. 
Laths are now mostly sawn by 
machinery, in steam saw-mills, from 
refuse pieces of pine, hemlock, and 
other lumber, which would other- 
wise he wasted. Roofing laths are 
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larger strips of wood, nailed across 
rafters to make a bed to nail shin- 
gles on. 

The word lath is from the Anglo- 
Saxon /attu, arod or staff. 

LATHE, or TURNING-LATHE, a 
machine tool for cutting articles of 
wood, metal, etc., into round or 
oval shapes. The way it is made 
will be best understood by the pic- 
ture (Fig. 1). It has a solid frame, 
F, made usually of heavy wood, but 
sometimes of iron, under which is a 
fly-wheel, A, turned by the treadle, 
T, which is worked by the foot like 
the treadle of a sewing-machine, A 
strap which passes round the fly- 
wheel connects it with the pulley, P, 
and causes the pulley, which is 
fixed to its axle, B, to turn round 
very fast. Atthe other end of the 
frame is the puppet, H, which can be 
moved along the slit in the top of 
the frame and fastened tight in any 
place by screwing up the nut, X, be- 
neathit. The point, E, can be pushed 
toward B or drawn back by turning 
the handle, K, which works a screw 
passing through the puppet. The 
axle, B, which is properly called a 
mandrel, has a screw on its end 
on which is usually screwed a piece 
of iron called a chuck, to hold the 
wood tight. There are many kinds 
of chucks, but the simplest is that 
shown in Fig. 2. This chuck is in 
two parts: @ screws on to the man- 
drel B, and the prong @ sets into the 
square hole in its end. The piece of 
wood to be turned is placed between 
B and E, after the chuck has been 
put on, and the handle K turned un- 
til it is held firmly. The prongs of 4 
are thus pressed into the wood so 
that it must turn round with the 
mandrel, The point E, which holds 
the other end of the wood, does not 
turn round itself, but lets the wood 
turn round on it. The rest, C, may 
also be moved along the slit in the 
rame to any place wanted, and fast- 
ened tightly by means of the nut, O. 

The wood to be turned having 
heen fastened in place between B 
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gand E, the workman works the 
| treadle with his foot and sets the fly- 
| wheel going. This turns the pulley, 
| P, and the mandrel B, and the wood, 
| being held firmly by the chuck, is 
jalso turned round very rapidly. 
|The workman rests his CHISEL or 
| gouge on the rest, C, and holds it 
firmly against the wood, which turns 
‘round against it; thin shavings are 
thus pared off round and round the 
' wood until it is cut into the shape 
\ wanted. A steady arm and hand 


Fig. 1.—Turning Lathe. 


and much care are needed for turn- 
| ing, especially when hard wood or 
/metals are to be cut. Many kinds 
| of tools are used, but chiefly chisels 
and gouges. All the rounded parts 
of furniture, such as the legs of 
tables, chairs, and stools, the bal- 
/usters of staircases, tool handles, 
| round rulers, boys’ peg-tops, and a 
yast number of other things are 
made on the lathe. Not only round 
things, but irregu- 
lar forms, such as 
the stocks of guns 
and pistols, and 
shoe lasts, and hol- 
low things, such 
as wooden bowls 
and dishes, bread platters, and boxes, 
are easily turned. Billiard balls and 
chessmen are turned out of ivory, 
and all the round parts of engines 
-and other machines are made on 
various kinds of lathes. Lathes for 
machine work are much larger and 


Fig. 2.—Chuck. 
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have more parts to them than the 
common wood lathes, and they are 
usually worked by steam. On such 
lathes, some of which are more than 
fifty feet long, the great shafts of 
steamships are turned round and 
smooth. Another kind of lathe is 
used by jewellers for engraving the 
patterns on watch cases, and a like 
one is used by bank-note engravers - 
for engraving the designs on the 
counters and backs of BANK-NOTES. 
LATITUDE and LONGITUDE. 
For the purpose of determining the 
position of places on the earth’s sur- 
face and of representing any part of 
that surface on maps and charts, the 
earth is divided by various circles 
supposed to be drawn on its surface, 
and really drawn on maps. There 
are two kinds of circles, great circles 
and small circles. A great circle is 
one that divides the earth into two 
equal parts, each of which is calleda 
hemisphere. All the circles passing 
through the poles are great circles, 
and each divides the earth into an 
Eastern and Western Hemisphere. 
These are called merzdzan circles 
and the half of each one, from pole 
to pole, is called a merzdéan (Latin 
mertdianus, from medzus, middle, 
dies, day) because it is noonday at 
any place when the sun is over it. 
The great circle midway between 
the poles, which divides the earth 
into a Northern and a Southern 
Hemisphere, is called the Zguator 
(Latin eguare, to make equal). The 
other circles drawn round the earth 
north and south of the equator are 
small circles, each being less than a 
great circle. They are called para/- 
dels (Greek para, beside, allelon, of 
one another) because they lie in the 
same direction and never meet. 
Every circle is divided into 360 
equal parts called degrees (Latin de, 
down, gvadus, step) ; each degree 
is divided into 60 equal parts called 
minutes, and each minute into 60 
equal parts called seconds. A degree 
is usually marked®, a minute ’, and a 
second”, A degree measured on any 
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great circle equals 60 geographical 
miles or about 694statute miles (see 
MILE). The Babylonians are said to 
have been the first to divide the 
circle into 360 degrees. 

Latitude. The latitude of a place 
on the earth’s surface is its dis- 
tance from the equator, north or 
south, measured in degrees on a 
meridian. Places on the equator have 
no latitude; those. north of the 
equator are said to be in north 
latitude, and those south of the 
equator in south latitude. If you 
look at a map, you will see that the 
equator is marked o, and that the 
parallels of latitude are marked 
usually by tens of degrees north and 
south of it, as 10, 20, 30, etc., up to 
go degrees, which is the greatest 
possible latitude, being at the pole. 

Longitude. The longitude of a 
place on the earth’s surface is its 
distance from a selected meridian, 
east or west, measured in degrees on 
the equator or on any parallel of 
latitude. The selected meridian is 
called the first meridian. Various 
meridians have been called the first. 
In 1630 geographers drew it through 
Ferro, one of the Canary Islands, 
and this was long used by the Ger- 
mans and others; the French drew it 
through Paris, as they still do, and 
the Spaniards through Madrid. But 
the meridian most commonly used 
now is that adopted by Great Britain, 
which passes through Greenwich 
Observatory, near London. This, 
the meridian from which our long- 
itudes are reckoned, is marked o on 
maps. Places on the first meridian 
therefore have no longitude. De- 
grees of longitude are counted from 
this both east and west, so that the 
greatest longitude a place can have 
is 180 degrees east or west, that 
being half of 360 degrees or half 
way around the great circle. 

Circles and Zones. In the article 
EARTH is explained how the axis of 
the earth is inclined towards its orbit 
as it moves around the sun. This 
inclination, which is just 234 degrees, 
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determines the position of the Circles 
and the Zones. The Tropic Circles 
are those parallels of latitude which 
are 234 degrees from the Equator, 
The northern one is called the 
Tropic of Cancer (named from Latin 
cancer, crab, sign of the Zodiac), and 
the southern one the 7vopzc of Cape 
ricorn (Latin capricornus, goat-horn, ~ 
also a sign of the Zodiac). The 
Polar Circles are those parallels 
which are 234 degrees from the 
poles, The northern one is called 
the Arctic Circle, and the southern 
one the Antarctic Circle. 

By means of these circles, the 
surface of the earth is divided into 
broad belts or divisions, parallel to 
the Equator, called Zones. The 
belt between the Tropic of Cancer 
and the Tropic of Capricorn, on both 
sides of the Equator, is called the 
Torrzd Zone. ‘This zone, the hottest 
part of the earth, is the largest one, 
being 47° wide, or 234° on each side of 
the Equator, Next to the Torrid Zone 
lie the Temperate Zones, so called 
because they have a moderate tems 
perature. The JVorth Temperate 
Zone \ies between the: Tropic of 
Cancer and the Arctic Circle. It isthe 
most important part of the earth, 
containing nearly three fourths of 
the human race. The South Tem- 
perate Zone lies between the Tropic 
of Capricorn and the Antarctic 
Circle. Each of the Temperate Zones 
is 43° in width. In these two zones 
only are found the four seasons of 
the year, spring, summer, autumn, 
and winter. The Worth Frigid 
Zone lies between the Arctic Circle 
and the North Pole, and the South 
Frigzd Zone between the Antarctic 
Circle and the South Pole. These 
zones, each of which is 234° wide, 
are the coldest parts of the earth and 
the least known. The North Frigid 
Zone has a few inhabitants, but 
the South Frigid Zone has none. 

LAUREL, a name given to several 
kinds of shrubs, mostly growing in 
hot countries. The ‘true laurel, 
called the noble laurel, belongs in the 
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south of Europe, where it some- 
times grows as tall as a high house. 
It is an evergreen, with beautiful 
glossy leaves, and bears black ber- 
ries about the size of wild cherries. 
This is the laurel used for crowns, 
and the custom of crowning poets 
with it gave rise to the title poet 
laureate (Latin /aureatus, crowned 
with laurel). It is sometimes called 
the sweet bay tree, and its fruit the 
bayberry (from French éaze, Latin 
bacca, a berry). The word bacca- 
laureate (from Latin dacca Jlaurd, 
laurel berry), meaning the degree of 
bachelor of arts, the lowest degree 
given in a college, also comes from 


_ this, because bachelors of arts used to 


wear a wreath of bays or bayberries 
when they were given their degree. 


, Laurel or bay leaves are used for 


flavoring in cookery, and also to 
pack round figs in their boxes to 
keep insects from them. 

The American Laurel is not a true 
laurel, but is rightly called kalmia, 
having been named after Peter 
Kalm, a Swedish botanist, who tray- 


| elled in this country in the last cen- 


tury (1748-1751), and wrote a book 
about American plants. The kal- 
mia, which is found almost all over 


_ the United States, grows commonly 


on rocky hillsides. It is a shrub, 
sometimes two or three times as 
high as a man, has thick bright 
green leaves, and bears bunches of 
beautiful pink and white flowers. 
The wood is hard and has a fine 
grain, and is used by turners for 
making tool handles, and by carvers 
for making wooden spoons, Its 
roots are used for making rustic 
seats, flower-stands, etc. 

The word laurel is from the Latin 
daurus, the bay tree, laurel. 

LAVA, the melted matter which 
runs out of volcanoes. It flows like 
melted glass or iron, and is some- 
times solid and very hard after cool- 
ing, and sometimes light and full of 
little holes like PUMICE-stone. Lava 
1s sometimes made into ornaments, 
by pressing it when melted into 
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moulds; but the most of the com- © 
mon lava ornaments are made out of 
IRON slag, or the glassy matter 
which flows from smelting furnaces, 
Very handsome vases, brooches, and 
other things are made out of it. 

The word lava is Italian, and 
means a flood of rushing water, from 
the Latin /avare, to wash; and the 
name is given to the matter flowing 
from a volcano, because it is like a 
water flood. 

LAVENDER, a fragrant plant 
much used in making perfumes and 
in medicine. Oil of lavender is made 
by distilling (see ALCOHOL) the 
flowers of lavender with water; and 
spirit of lavender by distilling them 
with alcohol. Lavender-water is 
made of oil of lavender, spirit, and 
rose-water. 

The word lavender is from the 
Latin /avare, to wash, and the plant 
was so called because used in bath- 
ing and washing. 

LEAD, a METAL, and one of the 
principal ELEMENTS. When pure it 
is bluish gray, very heavy, can be 
easily melted and cut, and may be 
hammered out into sheets and drawn 
into wire. When left in the air it 
oxidizes or rusts slightly so as to 
form a thin coating on its surface, 
which keeps it from further change. 
For this reason it is used fof water 
pipes and cisterns, and for covering 
the roofs and gutters of houses. 
But many kinds of water corrode or 
eat lead, and take up from it a kind 
of poison which makes lead pipes 
dangerous to use. 

Lead Ore. Most of the lead used 
in the arts is‘made by smelting in fur- 
naces the ore called galena (lead sul- 
phide), which is made up of lead and 
SULPHUR. Though made up mostly 
of lead and sulphur, it generally 
has some silver in it, and also a little 
ANTIMONY, ARSENIC, copper, iron, 
and zinc. Galena ore is found in 
many parts of the world, but the 
purest is in the United States, Eng- 
land, and Spain. There are cele- 
brated mines of it in Saxony, Bo- 
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hemia, and in the Hartz Mountains 
in Germany, but the ore from them 
is mixed with other metals, especially 
with silver. The chief galena mines 
in the United States are in Wiscon- 
sin, Illinois, lowa, and Missouri; the 
most ore being got in the country 
around Galena, Illinois. 

Smelting. The smelting or melt- 
ing of the galena ore to get the pure 
lead out of it is done in a furnace 
different from that used in smelting 
IRON. The ore is first roasted or 
heated, which drives off some of the 
sulphur and other impurities, and is 
then put into a square furnace, 
which has a pipe called a fuyére 
opening into it behind, through 
which a blast of air is blown, and 
an opening at the lower part of the 
front where the melted metal can 
run out. The fuel, which is either 
wood or charcoal, is put in with the 
ore in layers, and the furnace is kept 
going all the time. As the lead 
melts, it is drawn off at the bottom 
and run into moulds which make it 
into small blocks called “ pigs.” 
Lead smelting is very unheathful, as 
the fumes or vapors are poisonous, 
and all the grass and other plants 
around the furnaces are killed. 

Sheet Lead is now made by rolling 
slabs of lead between heavy iron roll- 
ers until they are brought down to the 
’ right thinness. This is called “ mill- 
ing” thelead. The slabs sometimes 
go through the rollers two or three 
hundred times, each one being cut 
up into pieces as it gets too long to 
_ be easily handled. Sheet lead is 
made of many thicknesses, which 
‘ are known by numbers, each num- 
ber meaning the number of pounds 
in a square foot ofthe sheet. Thick 
sheets are used for lining tanks 
and water-cisterns, and for covering 
roofs, and thin sheets for wrapping 
up snuff, lining tea-chests, etc. The 
Chinese make much lead for tea- 
chests by pouring melted lead on a 
flat slab, and then putting another 
flat stone on top of it, thus press- 
ing it out thin; but they get most 
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of their sheet lead now from Eng: 
land. 

Lead Pipe used to be made by 
casting a short pipe of the right size 
inside, but much thicker than is 
needed. An iron rod, called a man- 
drel, of the size of the inside, was 
then put into it, and the pipe was 
rolled out until it was of the thick 
ness wanted. But pipes only twenty 
or thirty feet long could be made in 
this way, and lead pipe is now com- 
monly made by means of a hydro- 
static press (see WATER), which 
forces melted lead up through tubes 
of the right size. The press, which 
is under the floor of the room where 
the pipe is made, pushes a piston up © 
through a strong metal cylinder or 
barrel filled with melted lead. On 
the top of the cylinder is a steel tube 
of the size of the outside of the pipe 
wanted, and through this is pushed 
a mandrel which is fastened to the 
piston, and which is of the size of 
the inside of the pipe. This may 
be understood better from the pict- 
ure, where a is the metal cylinder, 
6 the piston, ¢ the mandrel fastened 
to the piston, and d the steel tube. 
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Making Lead Pipe. 


The cylinder, which is kept hot all 
the time, is filled with melted lead 
through a spout in the top. The 
spout is then closed, and the press 
below pushes up the piston, thus 
forcing the lead through the round 
space between the die and the man- 
drel. As the lead comes out at the 


iop it cools in the form of a pipe, 
and is wound round a drum or barrel 
This is why lead pipe usu- 
lally comes coiled round in rolls. 

|| UsesofLead. Lead is used not 
monly alone, but also in ALLOY with 
lother metals. When mixed with 
RSENIC it forms the alloy from 
hich SHOT are made; with TIN, 
)PEWTER and SOLDER; and with 
|ANTIMONY, TYPE metal. Among 
fhe most useful compounds of lead 
mre white lead (lead carbonate), 
jmade up of lead and CARBONIC 
IACID, much used for making white 
lpaint ; red lead (red lead oxide), made 
up of lead and OXYGEN, used _ for 
\ aking red paint; litharge (yellow 
Head oxide), made up also of lead 
jand oxygen, used in GLASS making; 


} 


\vellow paint. 

|| The word lead is Anglo-Saxon. 

|| LEAGUE, a measure of length or 
istance used chiefly for estimating 
istances at sea. The nautical or 
arine league of England and the 
nited States is equal to one 
-wentieth of a degree at the equator, 
jpr three nautical miles, which are 
qual to 3.457875 statute miles. The 
erman league contains four geo- 
raphical miles, or about 4.6 Eng- 
ish statute miles. 

The league is used also as a land 
easure, differing in length in dif- 
erent countries. In England it equals 
hree statute miles, and in France 
rom 2.42 to 2.77 English statute 
iles, according to usage. 

The word league is from the old 
rench Zegue, from the low Latin 
Veuga, or leuca, from the Gaelic leac, 
flat stone, because such stones 
ere used for milestones. 
LEATHER. The hide or skin of 
lan animal, which is called a pelt 
Ibefore it is made into leather, is 
ormed of two parts, the epidermis, or 
uticle, in which the hair grows, and 
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the dermis, or cutis, which lies under 
the cuticle and next to the flesh, 
The cutis is made up of many little 
fibres or threads which cross each 
other in all directions, the spaces 
between being filled with GELATINE, 
which keeps the skin soft and flexi- 
ble while the animal is living. - The 
fibres themselves are also mostly 
gelatine. When the skin is first taken 
off an animal it is soft and easily 
stretched, but as soon as it dries it 
shrinks and the gelatine in it be- 
comes hard and horny; if, too, it is 
put into water, the water will soak 
into it and the gelatine will soon be- 
gin to decay and to smell bad. But 
if all the fatty and fleshy matter be 
scraped off the skin, and it be soaked 
in certain liquids containing tan- 
nin, or tannic ACID, the gelatine in 
the skin will separate all the tannin 
from the liquid and unite with it, 
forming leather. 

Hides to be tanned, that is, made 
into leather, are first soaked in water 
about two weeks, after which they 
are soaked in deep square holes called 
vats, filled with lime water, for sev- 
eral days more, to loosen the hairs. 
They are next scraped on both 
sides, on the upper side to get off 
the hair or wool, and on the lower 
to remove any pieces of flesh or fat 
that may still be left. The next 
thing is to get out the lime. This 
is done by soaking the hides in a 
mixture made usually of hen dung 
and water, for about a week, which 
takes out the lime and makes the 
skins soft and pliant. They are now 
ready for tanning, which means 
soaking them in a mixture of tan- 
bark and water for four or five 
months, during which time they are 
frequently changed from one vat to 
another. The best tan is made from 
oak or hemlock bark, though other 
kinds are sometimes used. In the 
United States hemlock is most used. 
The bark is ground up in a bark 
mill, and the tannin is then got out 
of it with either hot or cold water. 
different ways of 
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making leather, but the object in all 
is the same—to make the tannin of 
the bark unite with the gelatine of 
the hide. 

When the hides are tanned 
enough, they are taken out of the 
_ vats, washed, drained, and dried in 
lofts, after which they are hardened 
‘by being hammered or rolled under 
heavy rollers, Sometimes thick 
skins are split into two bya knife 
-working by machinery, which divides 
them evenly and smoothly. The 
upper or hair side of a split skin is 
better than the under side, which is 
used only for the cheaper kinds of 
work. Thin skins are treated some- 
what differently from thick ones, but 
the principle is the same. Calf skins 
and other upper leathers are rubbed 
with oil and tallow to make them 
soft, and then blackened with oil, 
lamp-black, and tallow. — 

Patent Leather. Skins for mak- 
ing patent leather are first tacked on 
to frames and covered with several 
coatings of linseed oil and umber 
(see PAINTS), mixed with a little 
LAMP-BLACK, and then varnished 
several times with a varnish made of 
linseed oil and Prussian blue, thinned 
with spirits of turpentine. The 
leather is scraped and smoothed 
with pumice-stone, and is then dried 
in ovens heated as hot as it will 
bear. Enamelled leather, used for 
carriage tops, is made in nearly the 
same way, only a thinner coating is 
put on, so that the grain of the 
leather shows. 

Russia Leather, noted for its 
pleasant smell, is tanned with willow 
bark, which has but little tannin in 
itand therefore tans it very slowly. 
It is then treated with birch bark 
tar, but in what way is not exactly 
known. Moths and other insects do 
not like the scent of Russia leather 
and will not eat books that are bound 
with it. 

Morocco Leather is so called be- 
cause it was first brought from Mo- 
rocco, It is mostly made from goat’s 
skins but a cheap kind is made out 
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of sheepskins. After the skins have 
been cleaned each one is sewed up 
by its edges into the form of a bag, 
the hair side being on the outside, 
A strong mixture of SUMACH and 
water is then put into it, and it is” 
blown full of air and sewn up. 
About fifty such skins are thrown 
into alargetub of hot sumach liquor, 
and left to float a few hours, after 
which they are unsewn, scraped, and 
dried. They are colored with different 
things: red morocco with COCH1: 
NEAL; yellow with BARBERRY root; 
blue with INDIGO, etc. Much mo» 
rocco is now made in France and in 
the United States. It is largely used 
for covering chairs and sofas, for 
lining coaches, for bookbinding, and 
for making pocket-books. 

Kid Leather is used for the finest 
gloves and ladies’ shoes. Lamb 
skin is also much used for gloves, 
most of those called dog-skin gloves 
being made from it. What is called 
chamois or shamoy leather is made 
mostly from sheep, goat, and deer 
skins. Sheepskin is also largely 
used for bookbinding, and for many 
other purposes. Hogskin is used 
for covering saddles, horse hide fer 
harnesses, collars, etc., and cow- 
hide for sides of boots and shoes, 
The tops of fine boots and shoes for 
men are mostly made of calves’ 
skin. A fine leather is made from 
sealskin, and the skins of young 
alligators are sometimes tanned for 
boots and shoes, 

Leather scraps are now ground 
up and mixed with certain fluids 
until they are made into a kind of 
pulp or paste. This paste is pressed 
into moulds of different shapes, 
and when dry is hard and tough, 
Many useful articles are thus made, 
among which are door knobs, canes, 
combs, cups, and buttons. 

‘The word leather is from the 
Anglo-Saxon ether. 

LEEK. See ONION. | 
_ LEMMING, a small animal belong- 
ing to the mouse family, living in the 
Arctic regions, The common Euro- 


ean lemming, which lives in Nor- 
i ay, Sweden, and Lapland, is about 
ive inches long, tawny-brown above, 
te black markings, and yellowish- 
white below. They are so numerous 
on the mountains that they some- 
Himes come down in great armies, 
ating every green- thing in their 
Jourse. They travel by night or 
jarly in the morning, moving in a 
‘traight line, swimming rivers, cross- 
ing mountains, and all other things 
in their way. Wild animals and 
ipirds of prey follow them and live 
f pon them, and many are finally 
rowned in the sea. In old times 
hihe peasants of Norway used to think 
u ey came from the clouds, and the 
rriests would try to drive them away 
py prayers. 
‘| The word lemming is Swedish, and 
hineans. destroying. 
|| LEMON, the fruit of a tree be- 


RANGE, lime, CITRON, and SHAD- 
(pocK. The lemon grows wild in 
‘outhern Asia, and is cultivated all 
round the Mediterranean Sea and 
in the West Indies and other warm 
warts of America. The tree is much 
ike the orange tree, and is grown 
the same way. There are about 
hirty kinds, which differ mostly in 
whe shape, size, roughness, and 
ihickness of skin of the fruit. One 
ind, which grows in Southern 
urope, has sweet juice, but all the 
est are very sour, the juice contain- 
mg much citric acid. The lemons 
ve buy come mostly from Sicily, but 
fine ones are raised in Florida and 
(alifornia. 

| The juice of lemons is used for 
jooling drinks and as a medicine 
In cases of fever, scurvy, etc. It is 
{Iso used by calico printers to make 
lear the white parts of patterns in 
iloths dyed with dyes which have 
oninthem. Citricacid and lemon 
lyrup are made from it. The oil of 
mons, pressed out of the outside 
part of the rind, is used by cooks, 
onfectioners, and perfumers. Ex- 
ract of lemon is made by mixing 
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this oil with alcohol. Salt of lem- 
ons, used for taking out ink spots, 
has no lemon in it, but is made from 
oxalic acid and potash, 

The Lime, which is like a small 
lemon in shape and is also like it in 
the sourness of its juice, grows wild 
in the West Indies, where it is used 
as a hedge plant. Its uses are the 
same as those of the lemon. A 
sweet lime grows in the south of 
Europe. ; 

The word lemon is from the Ara 
bic Zazmzn, lemon. 

LENS. In thearticle LIGHT (Fig. 
5) is given the picture of a convex 
lens, or one rounded outward on 
both sides. Such a lens, shown also 
in A, is called, therefore, a double- 
convex lens. A lens which is con- 
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vex on one side and plane or fiat on 
the other, as in B, is called a plano- 
convex lens; one like C, which is 
concave, or rounded inward, on 
both sides, a double-concave lens; 
and one plane on one side and con- 
cave on the other, as in D, a plano- 
concave lens, 

Lenses are usually made of thick, 
flat pieces of glass ground down into 
the shape wanted by means of a 
grinding powder of sand or EMERY, 
and afterward polished with a softer 
powder. The greatest care is need- 
ed in grinding and polishing lenses 
for telescopes and microscopes, as 
the least unevenness in the surface 
would spoil them, Lenses for such 
instruments are made of the best 
crown or flint glass, and it is very 
hard to make large pieces of glass 
perfect enough for the purpose. 

Lenses have many uses. The 
common burning-glass is a double- 
convex lens, which brings the sun’s 
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rays to a point, as told about in 
LIGHT (page 432). As these rays 
contain heat also, the heat is thus 
brought to a point and made to burn 
anything which is placed where the 
point falls. Convex lenses are used 
for making eye-glasses and specta- 
cles for far-sighted persons, and 
singly as magnifying glasses. Con- 
cave lenses are used in spectacles by 
near-sighted persons. Various lenses 
are used in making opera-glasses, 
MICROSCOPES, STEREOSCOPES, TEL- 
ESCOPES, and other like instruments. 

Thewvord lens is from the Latin 
Zens, a lentil seed, which is much 
like the shape of a convex lens. 

LECPARD. An animal found wild 
in Africa and in India. It is usually 
about the size of a very large dog, 
but is shaped more like a cat, and 
has a tail nearly as long as its body. 
Its fur is tawny yellow, beautifully 
spotted with black. The leopard is 
a very active and graceful animal. 
It lives mostly in thick forests, feed- 
ing upon antelopes, deer, and small- 
er animals, but sometimes comes 
around farms to steal pigs and poul- 
try. It is a good climber, and often 
chases monkeys into the tops of 
trees. Some think that the leopard 
and the PANTHER are only different 
kinds of the same animal. 

The African Hunting Leopard, or 
cheetah, looks like both a dog anda 
cat, and is sometimes called the dog- 
cat. It is trained to chase other an- 
imals like a hound. Another kind in 
Asia is used for the same purpose. 
These leopards are blindfolded and 
led to the hunting-field by a chain, 
just as greyhounds are. When an 
animal is seen their eyes are uncov- 
ered and they are let go, and they 
very soon catch the game and suck 
its blood, but leave the body for their 
master. These animals are very 
tame, and live in families like com- 
mon cats. 

The leopard is a MAMMAL of the 
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order carnzvora, or flesh-eating ani- 
mals, and of the cat family, to which , 
belong also the LION, TIGER, PAN- 


! 
LEVELS 


oe 


THER, COUGUAR, JAGUAR, LYNX, 
and common CAT. 

The word leopard is from the Latin 
Zeo, lion, and pardus, panther. ] 

LETTUCE, a common plant, the— 
leaves of which are much used for 
salad. Thereare many kinds, divid- 
ed into two different sorts, called” 
cos lettuce, which does not grow in 
heads, and cabbage lettuce, which 
forms heads like a cabbage. Let~ 
tuce is worth very little for food, but 
is easy of digestion. A kind of 
opium called Jactucarzum, is made 
from its juice, and used in medicine, 
Wild lettuce grows in the countries 
around the Mediterranean, and in 
the north of India, The Greeks and 
Romans used it for salad, but it is 
doubtful if the Hebrews knew it. 

The word lettuce is from the 
Latin Zactuca, which is from dae, 
milk, the plant having a milky juice. 

LEVEL. When the surface of any= 
thing is parallel to that of still water 
or perpendicular to the direction of 
the plumb line, it is said to be level; 
and an instrument for finding out 
when a thing is level is commonly 
called a level. A plumb-line is a 
line or cord to one end of which is” 
fastened a metal weight, usually of 
lead (Latin plumbum). When held 
by the other end the. weight or 
plummet will point to the centre of 
the earth, the same direction in 
which bodies fall when attracted 
by gravitation (see EARTH). The 
simplest instrument for finding a 
level is the Plummet Level, a wooden 
frame shaped some like an inverted 
1, with a plumb-line attached to the 
upright. When the line shows that 
the upright is exactly perpendicular, 
the lower or horizontal limb, which 
is at right angles to it, will be level. 
This is used by bricklayers, masons, 
and carpenters, 

The Spirit Level is a frame with a 
glass tube, closed at the ends, and 
nearly filled with ether, or a mixture 
of ether and alcohol, leaving a small 
bubble of airinside. When the in- 
strument is level the bubble of ait 


(ill be exactly in the middle of the 
Ube. This kind of level has now 
\rgely taken the place of the plumb- 
ime level, which is used only for 
parse work, 

| The Surveyor’s Level is a tele- 
k 


| 
)iope with a spirit level attached, 
fad mounted upon a tripod. It is 
fed for measuring differences in 
jrights. 
| The word level is from the Latin 
Sella, a balance, diminutive of 
ra, balance, level. 
i] LEWIS, an iron clamp made to fit 
ito a hole cut in a stone, to raise it 
. It form will be best understood 
from the pic- 
ture, where the 
lewis is shown 
fitted into its 
place. When 
the stone has 
been raised to 
the place want- 
ed, the rope and 
pulley are un- 
hooked from 
the half-ring 7, 
andthe bolt dd 
is driven out; 
the part ¢, may 
=x then be drawn 
\ \ up, and this lets 


\ “_ out the parts 


ba. The lewis 
Lewis. 


is then ready 
to be put into 
another stone, 
king set in the parts 4 a first, and 
me part ¢ then driven in, which 
plds them in place. 

| The lewis is said by some to have 
een found out in the time of Louis 
KIV., and to have been named after 
jim, but it was in use long before. 

| LICHENS, a kind of plants without 
pparate stems or leaves, which grow 
ja rocks, on the bark of trees, on 
arth, etc. They are sometimes 
rongly called rock moss and tree 
oss, but they are not MOSSES, 
hich have separate stems and 
raves. Lichens have no roots, but 
ve on air, and fasten themselves to 
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almost everything that is dry and 
moist by turns. The gray, yellow, 
and brown stains on old walls 
are made of very small lichens 
which grow where nothing else can 
grow. They are found all over the 
world, in the hottest and in the cold- 
est regions, on the rocks of newly 
formed islands in the ocean, and on 
the tops of the highest mountains. 

Lichens contain a kind of starch, 
a bitter substance, a resin, various 
coloring matters, and a little lime, 
salt, and iron; and they are of great 
use to man, both as food and medi- 
cine, 

They also give rich dyestuffs, such 
as archil, orchil, or cudbear, which 
makes red, purple, violet, and lilac 
dyes, used in dyeing silks. Cudbear 
(for Cuthbert) is a kind of archil 
made in a way first found out by Dr. 
Cuthbert Gordon, who named it after 
himself. The purple dye called lit- 
mus, with which litmus paper, used 
for testing ACIDS and ALKALIES, is 
colored, is made from archil. 

Iceland Moss, of which blanc- 
mange is often made, is a lichen 
which grows in the most barren 
parts of Iceland and in other cold 
countries. It makes a very good 
food for cattle, sheep, swine, and 
deer, and the Icelanders make both 
bread and soup of it. Another 
lichen, called Mary’s grass by the 
Icelanders, is also much used in the 
same way. In Lapland and north- 
ern Siberia the reindeer lichen coy- 
ers barren plains where scarcely 
anything else will grow, and is the 
chief food of the reindeer. Once 
when grain was very scarce in 
Sweden, this lichen was ground up 
with flour to make bread. Another 
kind of lichen is found on the great 
steppes of Asia, and is much used 
for food by the wandering tribes. It 
is found in round pieces about as 
large as filberts, and looks like little 
stones. The people there think that 
in fallsfrom heaven. Tripe de roche 
(rock tripe) is the name given to a 
lichen growing in the northernmost 
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arts of North America, which the 
ndians eat, mixed with the roe of 
fishes. 

The word lichen is Latin, and 
comes from the Greek Zezchen, which 
means the same as our word. 

LICORICE. There are several 
kinds of licorice plants, some of 
which grow wild in, the countries 
around the Mediterranean and as far 
east as China, and one kind in the 
United States. It has been cultivated 
in England since the fourteenth cen- 
tury. Licorice is brought to the 
United States from Asia Minor in 
the roots, and from Spain and Italy 
in the form of rolls or sticks made 
from the juice extracted from the 
roots, boiled down, and mixed with 
a littlestarch to harden it. Itis used 
in the manufacture of chewing to- 
bacco, and by brewers in making 
porter and ale. It is put also into 
many medicines for coughs and colds, 
and in syrups and elixirs, and is used 
to some extent for chewing. 

The word licorice, which means 
sweet root, is from the Latin glycyr- 
rhiza, from the Greek glukus, sweet, 
and rzza, root. 

LIGHT. We do not know exact- 
ly what light is, though it is now be- 
lieved to be a form of ELECTRICITY. 
It comes to us from luminous (Latin 
lumen, light) bodies, that is, bodies 
which give out light themselves, such 
as the sun, the fixed stars, and some 
meteors, in the heavens, and from 
burning substances on earth, such as 
burning wood, gas, tallow, and oil. 
It is given out also by some animals, 
such as glowworms and __ fire-flies, 
and by the multitudes of little animals 
in the sea which often make the 
waves shine andsparkle. When we 
look at the sun or at the flame of a 
candle the light from it comes straight 
into our eyes and makes an image 
there, and thus we are enabled to 
see it. The light from every lumi- 
nous body shines from it in straight 
lines, each one of which is called a 
ray of light. If we let a sunbeam 
shine into a dark room through a lit~ 
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tle hole in the shutter, the ray will be 
seen to be straight. 

We cannot tell certainly how light 
comes to us, though most writers 
think it travels in waves in much the 
same way that SOUND travels; but 
it goes much faster than sound, 
When a cannon is fired off at a dis- 
tance we see the flash, and some 
time afterward we hear the sound. 
We thus know that light and sound 
do not travel at the same rate 
for when we stand near the gun 
we see the flash and hear the report 
at the same time. It has been found 
out in different ways that light travels 
nearly 200,000 miles (186,000) a 
second, or more than a million times 
fasterthan sound. It therefore takes 
the light of the sun eight minutes to 
travel from the sun tothe earth. All 
light travels with the same speed, so 
that the light of a candle goes just as 
fast as the light of the sun, Light 
will also travel a great deal further 
than sound; we often see lightning 
so far off that we do not hear its 
thunder, The light waves and the 
sound waves start to come to us 
about the same time, but the thunder 
cannot pass through the air so fast 
as the lightning, and it dies away be 
fore it reaches us. 

We get light also from bodies or 
things which are not luminous, such 
as the moon, houses, trees, and 
persons, but it comes to us in a dif- 
ferent way from the light of the sun 
and the light from fire. They do 
not give out any light themselves, 
but the light which shines on them 
from something else glances off and 
comes from them into our eyes. 
When we look at the sun, the light 
from it comes straight into our eyes, 
as told above; but when we look at 
a house, the light goes first to the 
house from the sun, and then glances 
from it into our eyes, and thus we 
are able to see a thing which does 
not make any light itself. Wher 
light glances off in this way it is saic¢ 
to be reflected (Latin reflectere, te 
bend or turn backward). Light is 


}efore it reaches our eyes. We can 
be a tree by moonlight, but we 
mow that neither the tree nor the 
Jnoon makes any light itself ; we say 
\herefore that the light of the sun 

5 reflected by the moon to the tree; 
jmd then by the tree to our eyes, 

f now we hold a mirror in our hand 
ho that we can see the tree in it, the 
ight from the tree will be again re- 
ected or bent out of its course by 
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When you look into a mirror you 
see an image or picture of your face. 
This is because the light which 
strikes your face is reflected from it 
to the mirror, and is then reflected 
again from the mirror into your 
eyes; and the image or picture 
which the light from your face makes 
in the mirror is made again, but 
much smaller, in the back part of 
your eyes. The image in the glass 
is an exact copy of your face, only 
that its right side is your left side, 


a 


Fig. 1.—Lamp and Mirror. 


mund its left side your right side. This 
rwill be seen better by holding a 
Norinted book before a mirror, when 
ill the letters will appear to be 
jurned, so that they will read from 
ight to left instead of from left to 
tight. The image appears to be be- 
jnind the glass as far as your face is 
in front of it; if you go closer to the 
closer 


mirror down flat with its face up- 
ard and place a candle at the fur- 
her end of it, as shown in the pict- 
ure, the image of the candle will 
appear upside down. This is be- 
tause the ray of light which comes 
rom the candle A to the mirror M M 
4s reflected from the mirror to the 
ye in just the same way as it would 
be if it came from a candle upside 


Hown, B, as much below the surface} ters the air. 


bf the mirror as the real candle is 
above it. In the same way the 

images of houses and trees in water 

always look upside down, We see 
hem just as if they were under the 
ater instead of above it. 


When a slanting ray of light falls 
on water, glass, ice, or anything 
through which it can shine, it is 
bent so as to be less slanting after it 
enters the water, glass, etc. ; and if 
aray of light comes out of water 
glass, etc., into the air, it is bent so 
as to be more slanting after it en- 


a 


| 


| cd 
Fig. 2.—Refraction of Light. 


This is shown in the 
2, where a bc disa 


a} 


picture, Fig. 
ray of light shining through a thick 
flat piece of glass: a dis the ray 
before it enters the glass; 4 ¢ is the 
same bent by the giass so as to be 
less slanting; and ¢ d is the same 
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after it leaves the glass and enters 
the air again, having the same slant 
as it had at first, but in a different 
line. Light is thus bent out of its 
straight path only when it passes 
from one thing into another thing of 
a different density or thickness, as, 
for example, from air into water or 
glass. This bending of a ray of 
light is called refraction (Latin 7e- 
frangere, to bend or break back, 
from ve, back, and frangere, to 
break), and a ray thus bent is said 
to be refracted. If you put a stick 
slanting into the water, it will look 
as if it were bent at the point where 
it enters the water, and the part 
under water will look less slanting 
than the part out of water. This is 
because the light from the stick is re- 
fracted by the water, which is denser 
or thicker than the air. 

Now put a pebble at the bottom 
of a pitcher close to the side, place 
your eye so that the side of the pitcher 
just hides the pebble, and then 
let some one fill the pitcher with 
water. The pebble will at once 
come into view. You have not 
moved your eye, nor the pitcher, 
nor the pebble, yet you can now 
see the pebble plainly. This seems 
as if you could look round a corner, 
and it is what you really do for the 
ray of light which comes from the 
pebble is refracted after it leaves 
the water and thus enters your eye. 

It is shown in Fig. 2 that after a 
ray of light has passed from air 
through a piece of flat glass into air 
again, the ray has the same 
slant after coming out of 
the glass as it had before 
it went into the glass, but 
in a different line. Sup- 
pose now that the piece of 
glass is three-cornered or 
wedge shaped instead of 
flat, as shown in Fig. 3. A 
piece thus shaped is called 
a prism. A ray of light 


fig. 3.— 
Prism, 


passed through a prism is bent or 


refracted in a different way from one 
passed through a flat piece of glass, 
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|as will be seen in Fig. 4, where @ oa 
shows a prism cut across; A B is 
the ray before it enters the pi 
B C the ray bent in the prism, and 
CD the ray after it leaves the prism. 
It will be seen from this that when 


Fig. 4.—Refraction of Light by a Prism, 


a ray of light passes through a 
prism,. it is bent after coming out 
jinto a different slant from that which 
it had before it went into the prism, 
and that this slant is’ always toward 
the base or thicker part of the prism. 

Next let the ray of light shine 
through another piece of glass 
shaped round, and thick in the mid- 
dle and thin all round the edge, so 
that when you see it sidewise it 
looks like the piece in Fig. 5. A 
piece of glass made into this shape 
is called a LENS. Now a lens & 


Fig. 5.—Refraction of Light by a Lens, 


really a round wedge, and light 
when passed through it is bent if 
much the same way as it is whet 
passed through the wedge-shapet 
prism, that is,it is made to slan 
toward the thickest part of tht 
wedge. In Fig. 5, A B C D E af 
several rays of light shining on % 
lens; after passing through the len 
each ray is bentor refracted towart 
the thickest part of the wedge, ant 
as this thickest part is the middle 0 
the lens all the rays are thus mad 
to slant toward the middle so tha 


{ney come to a point, as shown in F. 
\h Fig. 4 is shown how a ray of 
}ght is bent in passing through a 


ism. If we look a little further 
He shall see that every kind of light 
|) not bent in the same way. The 
feht that comes from the sun is 
Hhite, but it is in reality a mixture 
several Cifferent colors, such as 
He see in the rainbow. When a 

am of light is made to pass 
jirough a prism, the colors, each 
|, which is bent in a different way 
{|ter coming out of the prism, are all 
|tparated, and we can see each one 
| itself. We can thus divide light 
{{to the different parts of which it is 
Rade up. Sir Isaac Newton first 
hund out how to do this. He let a 
eam of sunlight shine into a dark 
jom through a small hole in a shut- 
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ter, as shown in Fig. 6, where D E 
is the beam of light. There was a 
screen at F, and when the beam of 
light shone straight through the 
hole it made a round white spot on 
the screen. He then placed a prism 
in the way of the beam so that it 
would have to pass through it. 
This bent the light out of its path, 
and the different colors being bent 
or refracted in different ways, they 
were separated, and formed on the 
screen, instead of a circle, an oblong 
figure such as is shown in the pict- 
ure. We see by this that a beam 
of white light may be divided into 
seven different colors, violet, indigo, 
blue, green, yellow, orange, and 
red, From this we know that sun- 
light is not a simple thing, but that 
it is made up of seven colors. We 


Fig. 6.—Division of Light into its Colors by a Prism. 


(ten see these colors separated in 
tw-drops, in ice, in diamonds, and 
|the RAINBOW, 
Now, when we look at a blue 
ling or a red thing, or a thing of 
ly other color, why does it look 
we, red, etc., to usP Because 
en a beam of white light falls on 
lblue thing it is separated and 
ly the blue rays are reflected to 
r eyes, while the other six colors 
fe absorbed, that is, they are 
ken up and kept by it. It is the 
ime with a red thing; it reflects 
fe red rays to our eyes and keeps 
le other colors; and so with other 
jlors. If we look at a blue or red 
ng in the dark, we do not see any- 
ng. It has color only when the 
tht comes to it. When a thing 


reflects all the colors it looks whites 
and when a thing absorbs all the 
colors it looks black. 

The word light is from the Anglo- 
Saxon /yht, bright. 

LIGHTHOUSE. The first lights 
for the guidance of mariners were 
probably only fires kindled on head- 
lands, or perhaps on’ towers built 
for the purpose. The most famous 
lighthouse of the ancient world was 
the Pharos of Alexandria, finished 
about 280 B. C., which was 400 feet 
high. The fire, always kept burning 
on its top at night, could be seen 
forty miles at sea. It got its name 
from the island of Pharos, on which 
it was built, and other lighthouses 
were afterward called by the same 
name. Even now the French name 
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for lighthouse is fare, and the 
Spanish and Italian favo. 

Modern lighthouses are towers 
built of stone, brick, or iron, with a 
lantern on top for the light. Until 
about the middle of the eighteenth 
century lighthouses were illuminated 
by wood or coal fires, and afterward 
by candles and lamps. Inthe United 
States oil lamps with Argand burners 
(see LAMP) are used, with some kind 
of reflectors. Lard oil is generally 
burned here, but in Europe sperm oil 
and vegetable oils, such as olive and 
rape-seed oil, are preferred. Electric 
lights have been tried, but they are 
too costly and their shadows are too 
deep. 

Lighthouses are classed as of the 
first, second, third, and fourth orders ; 
the first two are coast lighthouses, 
and the last two those in sounds, 
harbors, and rivers. Some have 
fixed, some revolving, some flashing, 
and some intermittent lights; and 
some, too, are distinguished by differ- 
ent colors. 

LIGHTNING. Dr. Franklin first 
showed that lightning is the same as 
the ELECTRICITY made by the elec- 
trical machine, asis told about under 
KITE. As the electricity of the 
electrical machine is got by rubbing 
glass, so much of the electricity of 
the air is caused by the rubbing of 
moist air against dry air. A great 
deal is made by the turning into 
vapor or mist of the salt water of 
the ocean by the sun’s heat or. the 
blowing of the wind. There is more 
water turned into vapor during the 
heat of summer and autumn than in 
winter, and this is the reason why 
there is more lightning in warm 
weather than in cold weather. 
There is always a good deal of elec- 
tricity in the air, and in clear 
weather it is generally positive elec- 
tricity, but during fogs, rains, or 
snows it is usually negative electric- 
ity, though it changes often. Some- 
times it happens that two clouds, 


one charged with positive electricity 


come near each other, and then 
the two kinds of electricity rush to= 


ty, 


a 


a 


gether and we see a flash of light- 
ning and hear thunder, The light- 
ning is the same thing as a spark 
from an electrical machine, the only 
difference being that a flash of light. 
ning is sometimes several miles long 
and the spark only a few inches. 
The little spark which we make 
gives out only a snapping sound, 
but if we were able to make a spal€ 
as large as a flash of lightning t 
would make as much noise as thute 
der. When a cloud filled with 
one kind of electricity comes near 
the earth when that is filled with 
the opposite kind, the cloud may 
discharge its electricity to the earth, 
If any tall thing, such as a tree,a 
steeple, or a house, happen to be 
near where the cloud discharges, 
the electricity will often pass down 
it to the earth. In this way houses 
are sometimes injured and set on 
fire, and great trees are split up inte 
small pieces. Sometimes, too, hu- 
man beings and animals are struck 
and killed. It is not safe, therefore, 
to stand under a tree or close to a 
high house during a thunder-storm. 
We see lightning in several differ- 
ent forms: sometimes its flash is 
straight, sometimes it looks forked 
or zig-zag, sometimes it is round 
like a ball, and sometimes it spreads 
over the clouds like a sheet of fire 
When a thunder-cloud is near the 
earth the flash comes straight dowt 
to the earth, because there is bu 
little air for it to pass through, bu 
when the cloud is at a considerabl 
distance from the earth, the air ii 
the path of the lightning is mad 
denser or thicker by being pushet 
together, and as lightning can pas 
quicker through thin than throug 
thick air, it flies from side to side $ 
as to pass where the air is thinnes 
This makes its path zig-zag © 
forked. When there is a great charg 
of electricity in a cloud it sometime 
forces its way through the air in th 


and the other with negative electrici-|shape of a ball, What is calle 
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eet lightning is either the reflection 
shine on clouds of a stroke of 
tig-zag lightning, which is too far off 


|) be seen, or light discharges of 


Mectricity from clouds which have 


jt enough in them to make zig-zag 
‘zhtning. 

}) When lightning passes through 
wir it leaves behind it a vacuum, 


pat is, an empty place, and the air 


Mshing in to fill it makes the noise 
hich we call thunder. We do not 
bually hear this until some time 
ijter the flash of lightning, because 
Wight travels more than a million 


Hunder-cloud is at a distance, the 
i und comes to us little by little, 
i d we then call it rolling thunder ; 
iit when the cloud is near the earth 
4e sound comes in one great crash. 
ou can generally tell how far off a 
under-cloud is by noting how long 


lrhtning and the sound of the thun- 
rr. If you can count five as slowly 
|} the tick of aclock between the 
yo, you may be sure that the cloud 
#imore than a mile away. 
| Lightning, in its way to the earth, 
(ill always follow the best conduct- 
i}, and when it strikes a building or 
jtree it will leap from side to side 
find it. It likes pointed things 
tter than round or blunt things, 
ad this is the reason why lightning 
ids are made with sharp points. 
ildings properly fitted with light- 
ing rods are safe from being struck 
’ lightning, because the rods lead 
the electricity into the earth. 
{hen a cloud filled with electricity 
bmes over the rods, the electricity 
ll flow silently down them until 
je cloud is discharged, and we see! 
> flash and hear no thunder; but 
2 may feel sure that the building 
Ii not bestruck. The tops of light- 
g rods are usually made of silver,or 
te gilded, so that they will not rust 
hd become worthless. The lower 
hd of the rod must be carried down 
o damp earth; if the earth is dry 
lis better to carry the end into aj 
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well, because dry earth is not $0 good 
a conductor as moist earth, and the 
lightning might leap from the rod at 
the lower end and go into the cellar 
of the building. High chimneys 
should have rods on them, because 
the soot in them is a good conductor, 
as is also the vapor which rises from 
them when fires are burning. 

The word lightning is from light- 
ening, which is from the Anglo-Saxon 
lyhting, lightning. 

LIGHTNING-BUG. 
PLY. 

LIGNUM-VITA, the wood of the 
guatacum tree, which grows in the 
West Indies and Central America. 
It is very heavy, hard, close grained, 
and tough; in the middle or heart 
of the trunk it is greenish brown, 
while the sapwood, or wood around 
the heart, is pale yellow. It is used 
for making rulers, pulleys, the sheaves 
or wheels in ships’ blocks, pestles, 
and other articles which need to be 
of a tough material. The resinous 
juice of the tree, wrongly called gum 
guaiacum, is used in medicine in 
cases of rheumatism, skin diseases, 
ete: 

Lignum-vite means wood of life, 
and is from the Latin Zgzum, wood, - 
and wz7a, of life. 

LILAC, a flowering shrub of the 
same family with the olive. The 
common lilac has flowers of a bluish 
pink, usually called lilac color, but 
other kinds have white, red, or violet 
flowers, all being very fragrant. An 
oil for perfumery is sometimes dis- 
tilled (ALCOHOL) from them. Lilac 
wood has a fine grain, and is used 
for turning and inlaying. The lilac 
is supposed to have come first from 
Persia, and was brought to Europe 
about three hundred years ago. 

The word lilac is from the Turks 
ish JZezlék, lilac. 

LILY, a bulbous plant, bearing 
beautiful flowers, found in both the 
Old and the New World. Four 
kinds grow east of the Mississippi 
River: the yellow Canada lily, found 
from Canada to Georgia; the south- 
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ern red, from Kentucky to Florida ; 
the orange-red, and the swamp lily 
or American Turk’s Cap, as far 
south as Georgia. On the Pacific 
coast are the Washington lily, with 
deautiful white flowers; the panther 
lily; and Humboldt’s lily, with yel- 
low, dark-spotted flowers. 

The common white lily, sometimes 
called Madonna lily and Annuncia- 
tion lily, the lily of poets and painters 
and the emblem of purity, was 


buildings and ships have sometimes 
been set on fire by it. Slaked lime 
is much used for purifying coal GAS, 
for making mortar and plaster fot 
ceilings, for removing the hair from 
skins in tanning, in making PAPER 
pulp, and as a manure for Jand. 
Lime is made commonly by burn 
ing limestone (calcium carbonate) 
is furnaces called kilns. A lime: 
kiln is usually built against the side 
of a hill, as shown in the picture 


brought from the Levant about three | An arch of limestone is first made 


hundred years ago. The well-known 
tiger lily came from China; and the 
long-flowered and the golden-banded 
lily from Japan. 

The Calla, commonly called a 
lily, though not properly one, is an 
African flower. It was taken to 
England from the Cape of Good 
Hope in 1731. 

The Water-Lily also is not a lily, 
but a plant belonging to the family 
nymphea, so called because it was 
dedicated by the Greeks to the water 
nymphs. The Victoria regia, the 
largest of the water-lilies, with leaves 
6 to 12 feet across, and flowers 12 to 
16 inches, comes from the Amazon 
in South America. The blue water- 
lily, from Egypt, isa kind of LOTUS. 

The Fleur-derlis (flower of the lily), 
or fleur de Louis (flower of Louis), 
sometimes called lily of France, be- 
cause it was chosen by Louis VII. 
for the symbol of the royal family, is 
an iris and not a lily. 

The word lily is from the Latin 
felcum, lily. 

LIME. See LEMON. 

LIME, usually called quicklime, 
the oxide of CALCIUM. It isa hard, 
white substance, and cannot be 
melted: it is therefore much used in 
making crucibles for melting the 
hardest metals. When moistened 
with water it swells up, gives off much 
heat and steam, takes up HYDRO- 
GEN from the water, and changes 
into a soft white powder, commonly 
called slaked lime (calcium hy- 
drate). So much heat is caused by 
the union of lime with water that 


Lime Kiln, 


across the inside, above where tk 
fire is to be, and the rest of the time 
stone is then piled on it until the kil 
is filled. Wood is generally used f 
fuel, and the fire is kept up three ¢ 
four days, when all the CARBON] 
ACID will have been driven off, at 
only the calcium oxide left. Lime 
sometimes made also by burnil 
marble, and oyster and other shell 


| Besides the uses already mentione 


lime is used in the making of cau 
tic SODA and caustic POTASH, in t 
manufacture of bleaching powd 
and ammonia water, in refinit 
SUGAR, as a flux (see IRON) 


smelting metals, and for many oth 


q Bleaching powder, com- 
«nly called chloride of lime, is 
ide by passing CHLORINE gas into 
imbers filled with layers of pow- 


bred slaked lime. Chloride of lime 
‘i dry white powder, with a slight 
H smell. When left in the air it 
jes up carbonic acid and gives off 
orine, which destroys bad smells. 
\s therefore much used for purify- 
4| drains, sewers, and other bad- 
elling places. But its chief use is 
m bleaching cotton and linen cloths, 
il great quantities of it are made 
‘try year for this purpose. 
i he word lime is from the Anglo- 
xxon dé, cement, glue. 
n IMPET, a kind of MOLLUSK liv- 
j; in salt-water. The common or 
ik limpet has a shell cone-shaped 
tpveand flat below, and a large thick 
‘jt which actsas a sucker, by which 
fadheres firmly to rocks and to 
er shells. Experiments made 
ih limpets prove that it is one of 
i: strongest of animals. A limpet 
hich weighed, without its shell, less 
n half an ounce, required a force 
bixty-two pounds to tear it from a 
uk where it had fastened itself. 


‘ken off in trying to pull away a 


“pet. 
LINDEN, a family of trees growing 
Europe, Asia, and North Amer- 
i. These trees are also called 
‘he trees; in the north of Europe 
bt trees ; and in the United States 
+swood trees. The linden is a 
‘ze, beautiful tree, with thick fo- 
ze, and makes a fine shade for 
ets and avenues, The principal 
feet of Berlin is called Unter den 
yeden (Under the Lindens), from 

lindens with which it is lined. 
Le flowers of lindens are very sweet, 
d are much liked by bees. In 
rmany and in the Western United 
htes great quantities of fine honey 
» made near the forests of these 
es. 

inden wood is light and soft, but 
ngh and lasting, and is much used 
carvers and turners. The white 
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wood carved toys and other wares 
brought from the Tyrol and South 
Germany are made of it. Wooden 
bowls and boxes, the seats of chairs, 
sounding boards for pianos, etc., 
are also made of it. Its charcoal is 
used for tooth-powder and for mak- 
ing crayons and gunpowder, and 
its inner bark is the bast of com- 
merce, from which mats, coarse 
sacking, fishing-nets, ropes and 
cordage, and baskets, are made. 

The word linden is from the An- 
glo-Saxon /zzd, linden. 

LINEN, cloth woven out of flax 
threads. Linen stuffs were used by 
the ancient Egyptians and Hebrews. 
The bandages of mummies are of 
linen, and the flax plant from which 
linen was made is shown in pictures 
on the monuments. In the article 
FLAX is told how the fibres of the flax 
plant are made ready for spinning in- 
to thread. In old times thread was 
spun by women on spinning-wheels 
turned by hand, but now it is mostly 
made by machines. For the finest 
kinds of cambrics and for laces, 
however, the threads are still made 
by hand. Linen cloths, too, were 
once made by hand, but they are 
now woven almost wholly by ma- 
chinery. The chief kinds of cloth 
made are lawn, CAMBRIC, DAMASK, 
diaper, sheeting, and towelling, 
The best linens are made in France, 
Belgium, Holland, and Great Brit- 
ain. Most of the linen used in the 
United States is brought from Eu- 
rope. 

The word linen is from the Latin 
Zinum, flax. 

LINSEED, theseed of FLAX. The 
seeds are rich in mucilage and in oil, 
and make excellent food for cattle 
and poultry; but they are used 
chiefly for making into oil and oil- 
cake. In making oil the seeds are 
first ground or crushed and then 
pressed either cold or heated by 
steam. The seeds give more oil 
when heated, but the cold-pressed 
oil is the best. The remains of the 
seeds, after the oil is pressed out, 
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make oil-cake, which is valuable for 
feeding cattle. Linseed oil is largely 
used in making paints, varnishes, 
and printing inks. It is generally 
Loiled because paint mixed with it 
aries more quickly in the air than 
when mixed with raw oil. 

The word linseed is from the 
Anglo-Saxon uz, flax, and sed, 
seed. 

LION. ‘This animal, which is the 
largest of the cat family, is found 
only in Asia and in Africa. The 
Asiatic lion is not so large nor so 
fierce as the African lion, and has a 
smaller mane. The African lion is 
ene of the strongest of beasts, and 
can drag away a good-sized ox or 
horse. It is generally six or seven 
feet long, and about three feet high 
at the shoulder. The male has a 
long thick mane, which gives his 
head a large and noble appearance, 
but the female has no mane, The 
tail has a tuft at the end, while that 
of the tiger and leopard is smooth. 
The lion is always of one color, 
that is, without spots or stripes, gen- 
erally tawny, but the mane is darker, 
sometimes nearly black. 
full growth when seven or eight 
years old, and lives usually about 
twenty-five years, though some have 
lived much ionger in menageries. 

Lions live where game is plenty, 
usually in an open country where 
herds of animals feed, and near 
places where there are woods enough 
to protect them from the hot sun. 
They generally hide away in the day- 
time, and prowl around in the even- 
ing and early morning, and some- 
times all night long, in search of 
food. This is because they see much 
better in the night than in the day- 
time. They feed chiefly on ante- 
lopes, zebras, giraffes, and wild cat- 
tle, but sometimes carry off horses, 
sheep, and other domestic animals, 
and when very hungry will attack 
men; but it is generally only old 
lions whose teeth are too poor to 


hunt who prowl around villages for | too, 


food. 
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The lion is so savage and fierce 
in his wild state that many peopk 
think it a very wonderful sight to see 
a man go into his cage in a menag: 
ery; but the lion is easily tamed ane 
can be trained with but little trouble 
In ancient times lions were used ir 
many ways. Hanno, the Carthagin. 
ian general, had one to carry his bag. 
gage,and Mark Antony often rode 
in the streets of Rome in a charial 
drawn by lions. A story is told by 
one of theold writers of a slave namec 
Androclus, who, while hiding away 
from his master in the desert iz 
Africa, cured a lion of lameness by 
pulling a thorn out of its foot. He 
was afterward caught, carried te 
Rome, and condemned to be eaten by 
wild beasts. He was thrown into the 
den of a lion, but the beast, insteac 
of tearing him to pieces, fawned upor 
him and showed the greatest delighi 
at seeing him, and Androclus was 
astonished to find that it was the 
same lion whose wounded foot ht 
had cured in Africa. The emperot 
was so much pleased at the sigh 
that he pardoned him and gave hin 


It gets its} the lion, and Androclus used to wall 


the streets leading it around by i 
chain. 

In modern times also many lion 
have shown friendship for men. fh 
1799, two lions in the Jardin de 
Plantes (Garden of Plants), Paris 
became so fond of their keeper tha 
when he was taken sick they showet 
the greatest sorrow, and when h 
got well and came back to them 
they rushed to meet him and roare 
with joy while licking his hands am 
face. A lioness in London would ke 
her keeper ride on her back, am 
even drag her about by the tal 
Theodorus, King of Abyssinia, wh 
killed himself in 1868 when th 
British took his city of Magdale 
used to keep several tame lions i 
his palace, where they were treate 
much like dogs. 

Lions sometimes show fondnes: 
for. other animals, especiall 
when they are of use tothem, A 


iid lioness in the Dublin Zodlogical 
vardens was taken sick, and during 
itr illness was much troubled by rats, 
hich she was not able to drive 
\way. A terrier dog being put into 
tr cage, she, not knowing that he 
spuld aid her, received him with a 
tly growl; but when she saw him 
nila rat, she coaxed the little dog 
her, fondled him, and every night 
dter that he slept beside her with 
ytr paws folded round him. 
_|Lions were much more numerous 
{ ancient times than they are now, 
d were plentiful even in the north- 
in parts of Greece. The Romans 
ught a great many, and used them 
«| the games and fights in their am- 
ipitheatres. It is said that Pompey 
4d Cesar used up a thousand in 
Ris way in a short time. But lions 
ve been unknown in Europe for 
any hundreds of years, and they 
e scarce in most parts of Asia, be- 
‘g. found only in Arabia, Persia, 
‘4d India. 
The lion is now much hunted in 
tfrica, and there will soon be but 
even there. Many hunters go 
ere to shoot them, for the pleas- 
je of it. The Arabs also kill many 
{i digging a deep pit in the path 
mnere they have often seen a lion go. 
mey cover the top over with a roof 
4 branches and turf, and on this fix 
ait, either a live lamb or a large 
@ce of fresh meat. The lion 
lirings on the bait as soon as it 
Hes it, and falls into the pit. When 
eis caught in this way, the people 
|the village gather round the pit 
id worry it for a time and then 
oot it. Sometimes,too, men lie 
{wait in trees and shoot the lion 
men it comes along. 
|The lion is generally called the 
king of beasts,” and most hunters 
Wd travellers speak of it as a very 
age and tterrible animal, but 
me say that it is to be feared only 
yen very hungry, and that gener- 
ly it is afraid of man. Dr. Liv- 
ystone says that when the lion 
pets a man in daylight, it will stop 
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one or two seconds to stare at him; 
it will then turn slowly round, and 
walk off a few steps, looking over its 
shoulder; then it begins to trot, and 
lastly bounds off like a hare as soon 
as it thinks itis no longer seen. He 
says also that the roar of the lion is 
much like the cry of the ostrich, but 
the lion roars only by night while the 
ostrich cries only by day. 

The lion is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the same family with 
the TIGER, LEOPARD, PANTHER, 
COUGUAR, LYNX, and common 
CAT.” 

The word lion is from the Latin 
leo, Greek Zeon, lion. 

LIQUORICE. See LICORICE. 

LITHOGRAPH, a picture printed 
froma drawing on stone. The stone 
used is a kind of limestone, found 
in Bavaria. It is made up chiefly of 
lime, clay, and silica (see SILICON), 
is usually of a pearl-gray color, and 
has a very fine grain. The stones 
are taken out of the quarry in large 
pieces and afterward sawn up into 
slabs two or three inches thick and 
of any size wanted. The face of the 
slab is then ground perfectly flat 
and polished smooth, when it is 
ready for the artist to draw on. 

The drawing can be made either 
with a crayon or with pen and ink, 
The crayons used are made mostly 
of tallow, wax, hard soap, and shell- 
LAC, colored with lamp-black; and 
the ink is a little piece of crayon' 
mixed with some water. The artist 
draws his picture on the stone just 
as he would on paper, sometimes 
using a crayon for broad lines, some- 
times a pen for fine lines, and some- 
time putting in shades with a brush 
dipped in the ink, When the draw- 
ing is done it can easily be washed 
off with a wet sponge; but weak 
NITRIC ACID is poured over it, the 
acid unites with the ALKALI in the 
soap of the crayon, and the rest of 
the crayon cannot then be washed 
off. The acid also eats into the 
stone a little in all the parts not cov- 
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ered by the ink, and this leaves the 
lines of the drawing a little higher 
than the other parts. 

After the drawing has become 
dry, it is ready to be printed from. 
The stone is fastened on the bed of 
the press, and then wet with a 
sponge. The water wets all the 
clean parts of the stone, but not the 
parts drawn upon with the greasy 
crayon. The drawing is then inked 
with the common printer’s roller ; 
the ink sticks to the greasy lines of 
the drawing, but not to the wet parts 
of the stone. A sheet of paper is 
now laid on the stone and the whole 
is passed under a heavy roller, which 
presses all the ink on to the paper, 
and thus prints the picture. The 
stone is then wet and inked again, 
and is ready for printing another 
picture. 

Sometimes the picture, instead of 
being drawn on the stone, is made 
on thin paper called transfer paper, 
which is coated on one side with a 
mixture of gum, starch, and alum. 
The drawing is thus made on the 
coating and not on the paper itself. 
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The paper is then laid on the stone 
face downward and pressed, and the 
ink of the drawing sticks fast to the 
stone; the back of the paper is next 
moistened with water, which loosens 
the gum, and the paper may then be 
taken off, leaving the drawing stick- 
ing to the stone. The rest of the 
gum is now washed off the ink, and 
the stone can be printed from, just 
as if the drawing had been made on 
the stone. Copperplate maps are 
now mostly printed in this way, in- 
stead of from the plates themselves. 
A print is made from the copper- 
plate on transfer paper, and then 
transferred to a stone. Maps print- 
ed in this way are just as good as 
those printed from the copperplate, 
and the copperplate, which costs 
much money to engrave, is saved 
from wearing, and many more maps 
can thus be made from it. 
Chromo:Lithographs are litho- 
graphs in which many colors are 
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printed in one picture. Each color 
is printed from a separate stone, so 
that in printing a picture of many 
colors, twenty or thirty different 
stones are used. As each sione is 
made to fit its own part of the pict- 
ure, the drawing has to be made 
with the greatest care, for if one 
color should be printed the least bit 
out of its place on the paper the 
picture would be spoiled; but one 
stone is often printed over the color 
made by other stones, so as to make 
various tints or shades of color. 

Oil paintings are often copied in 
this way so well that the copies 
might easily be mistaken for the 
paintings themselves by those who 
do not know oil paintings well. 
Maps are also colored in the same 
way, each color being printed sep- 
arately ; but electrotype (see METAL 
WORK) plates are now mostly used 
instead of stones. Generally only 
three plates are used, one for blue, 
one for yellow, and one for red. 
Green can be made by printing yel- 
low over blue, orange by printing 
yellow over red, and purple by print: 
ing red over blue; thus six colors 
can be printed from the three plates 

Photo-Lithographs are pictures 
printed from stones, on which the 
drawings have been made by the 
action of light, that is, by photogra: 
phy. There are many ways of do 
ing this, but usually a photograph 
is taken on prepared paper and thi 
picture transferred to the stone ii 
much the same way,as a drawing 
when the stone may be printed fron 
in the usual way. Engravings, maps 
drawings, etc., may easily be copie 
thus. 

The word lithograph is from th 
Greek J¢thos, stone, and graphei 
to write. 

Chromo-lithograph is made up ¢ 
the Greek chromos, color, and lithe 
graph. 

Photo-lithograph is made up ‘ 
the Greek fos, light, and lithe 
graph. 

LITMUS, a blue coloring matt 


4\t from the archil or orchella weed, 
<ind of LICHEN. Several kinds of 
a hil grow on the rocks of the coast 
i the Mediterranean and in other 
im Litmus is prepared 


arm countries. 
yj pounding up and soaking the lich- 
sis several weeks in water, to which 
ine, lime, and potash or soda are 
ided. After it ferments (see YEAST), 
ts] becomes at first reddish and then 
mie, when it is mixed with clay or 
iMaster and made into little cakes. 
ill looks somewhat like indigo, and 
ms a smell like violets. Paper dyed 


pe ACID; and will then turn blue 
brain when put into an ALKALI. It 
| therefore used by chemists and 
mlhers as a test for acids and al- 
Litmus paper is made chiefly 
Holland. 

|Litmus is a corrupt form of lac- 
us, from the Swedish /akmus, from 
We, lac, or the dye got from lac, and 
joes, pulp. 

JLIZARD. These REPTILES are 
jjund in almost ai! countries, but 
tre most plentiful in warm climates. 
Most of them are shaped much like 
tocodiles, and have four feet, but 
tyme have only two, and others have 
e feet so short and so covered up 
iJith skin that they look more like 
tyhakes. They vary in length from 
‘ifew inches to several feet; are of 
fferent colors, such as black, blue, 
green, yellow, red, brown, gray, or 
hite; and their skins are covered 
ith small scales. They have small 
leads and thick necks, and some of 
hem have long tongues, which they 
fan dart out very quickly to catch 
insects. Some lizards live mostly in 
he water, some wholly on land, and 
jome on trees. Land lizards are 
fenerally nearly of the color of the 
joil, tree lizards are bright colored, 


|hiefly insects, worms, eggs, small 
irds and mammals, and _ reptiles. 
hey drink by lapping like dogs and 
fats. Most of them lay eggs. Liz- 
ds’ tails are almost as brittle as 
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| glass, and will snap off at the light- 


est touch. A glove or handkerchief 
thrown upon one is enough to break 
it off, and it will lie wriggling while 
the animal runs away; but a new 
tail will soon grow out. If the tail 
be cracked a little, instead of being 
broken off, a new tail will grow out 
of the crack, so that it sometimes 
yep aus that a lizard has a forked 
tail. 

The Iguanas of Central and South 
America are among the principal 
kinds of lizards. They are very large 
with a tufted crest on the back, and 
a thick short tongue. The flesh of 
one kind is white, and is much liked 
for food in the countries where it 
lives. It grows nearly as long asa 
man, and spends its time mostly in 
trees, where it is caught with slip- 
nooses. 

The Monitors of Asia and Africa, 
some of which are longer than a 
man, are so called because they al- 
ways make a kind of whistling or 
hissing sound when a crocodile is 
coming, thus giving warning to all 
who are near. They eat many of 
the eggs and the young of croco- 
diles. 

The Frilled Lizard of Australia 
has on each side of the neck a wide 
fold of sl.in much like the ruff worn 
in Queen Elizabeth’s time. Another 
Australian lizard has its body cov- 
ered with pointed spikes. 

The Gecko of India has suckers 
on the ends of its fingers and toes, 
so that it can walk up walls and 
along ceilings like flies. 

The Chameleons are the most 
singular of the lizards. They live 
chiefly in Africa, India, and other 
warm parts of the Old World, but 
are not found in the New World. 
They are ugly looking little animals, 
with a flat body and a sharp-ridged 
back. They move very slowly, 
taking hold of the branches of trees 
with their claws, and using their 
tails as monkeys do, to hold on to 
things with. It has been commonly 


said that the chameleon lives on air 
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and changes its color to the color of 
the things around it; but the first 
story is not true, and the second one 
only partly true. People thought it 
lived on air because it has a way of 
blowing itself up full of air, so that 
it looks very fat, and it moves its 
tongue so quickly in catching insects 
that it can scarcely be seen. This 
tongue is a long hollow tube with a 
thick fleshy end, which is always cov- 
ered with a sticky substance. The 
picture shows the head, with the 
tongue run out to catch an insect. 
The color of the chameleon’s skin 
changes often, but the change is 
made by the swelling and shrinking 
of the skin and has nothing to do 
with the color of things on which 
the animal happens to be. 


486 


4 


LOBSTE2 


The word lizard is from the Latin 
lacerta, lizard. . 

LLAMA, an animal somewhat like 
the camel, found only in South 
America. It is smaller than the 
camel, is more slender and graceful, 
and hasno hump on the back, though 
it has a thick bed of fat under the 
skin. Its feet, too, differ from those 
of the camel, having two toes with 
strong nails fitted for climbing mouns 
tains instead of traveling over sandy 
deserts. The llama lives in flocks 
among the Andes, especially in the 
coldest parts, where snow lies all the 
year round, and feeds mostly on 
coarse grasses, MOSSES, LICHENS, 
and shrubs. When it has juicy food 
it does not need to drink water. It 
is very wild and shy, and keeps away 


Head of Chameleon, with Tongue out. 


from men. The young are some- 
times caught with dogs and the lasso 
(see HORSE), but the old ones have 
to be shot. The flesh and milk of 
the llama are eaten, the dung is used 
for fuel, the skin for making leather, 
and the hair for spinning and mak- 
ing into several kinds of cloth. The 
ancient Peruvians tamed the Nama 
and kept great numbers of them for 
beasts of burden, and it is still put to 
this use by the Indians of Peru and 
Chili, especially for carrying goods 
across steep mountain roads where 
horses cannot go. The wild llama 
is called guanaco. The ALPACA is 
a small kind of llama, much valued 
for its silky hair. 

The llama is a MAMMAL of the 


order wngulata, or animals with 
hoofs, and of the camel family. 

The word llama is Peruvian, 

LOADSTONE. See MAGNET. 

LOBSTER. There is but one 
kind of lobster in the United States, 
and it is different from that caught 
in Europe. It is found all along the 
Atiantic coast north of New York, 
from spring until autumn, when it 
goes off into deep water tc pass the 
winter. Lobsters differ in_ size, 
weighing usually from two to fifteen 
pounds. ‘They shed their shell every 
year, a new one growing out in place 
of the old one. While this is going 
on they hide away among the rocks 
to escape fishes that prey upon 
them. They often lose their large 


'tlaws, and sometimes will cast one 
‘bff when caught, but they soon 
prow cut again. Their two large 
Flaws are fitted with teeth, but in 
apne they are many and sharp and in 
‘the otherfewand blunt. With these 
ithey crush their food, which is chiefly 
‘tlams, mussels, and other mollusks. 
(Though the lobster has legs by which 
“|t crawls on the bottom, it moves 


| Freshly Hatched Lobster (Magnified). 


‘chiefly in the water by means of its 
d By suddenly flapping this 
iunderneath its body, it is enabled to 
spring backward three or four times 
he length of a man with great swift- 
Its eyesight is very sharp, 
vand when it sees danger coming it 
will dart into its hole as quickly as a 
mouse, 

| Lobsters lay eggs, but they remain 
hung in clusters, glued together with 
ja kind of gum, to the hairy feet 
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plug is driven into the joint of the 
large claw of each lobster to keep it 
from biting, and all are then put into 
floating boxes called cars, until 
wanted for market. 

The shell of the lobster is dark 
green when the animal is alive, but 
it turns bright red when boiled. A 
French artist, who did not know 
this, once painted a lobster with a 
red shell swimming in the water. 

The lobster is a CRUSTACEAN of 
the order decafoda, or ten-footed 
animals, 

The word lobster is from the 
Anglo-Saxon loppestre, or lopustre, 
which is probably from the Latin 
locusta, the old Roman name of the 
lobster. 

LOCK, a fastening for doors, 
drawers, boxes, etc., made to be 
opened and shut with a key. The 
chief parts of a lock are the bolt, 
or part that locks, and the staple, 
or part into which the bolt locks 
when turned by the key. The most 
common kind of locks are made with 
little round ridges of iron fastened 
to the back, as shown in the picture, . 
Fig. 1, at B B. There is some- 
times a pin in the middle of these 


junder the body of the mother, until 
\they are hatched out. The young, 
jwhich are nearly like the large ones, 
{follow their mother round, hiding 
under her tail when they are fright- | 


Fig. .—Wards of Lock. 


4ened by anything. 
Lobsters are caught in long round 
traps called pots, which have a net- 
|ting with a hole at each end, and are 
}so made that the animal can go in, 
but cannot get out again. They are 
baited with dead fish or meat, and 
sunk in deep water, their place being 
marked by a wooden float fastened 
| by arope to the pot. The pots are 
usually drawn up every day, the lob- 
sters taken out, and then set again 
|to catch more. 


A small wooden | 


ridges for a hole in the end of the 
key, C, to fit on, and the key itself 
has some notches filed in it, so 
made that the ridges will pass 
through them when it is turned 
round. If it were not for these ridges 
and notches, which are called wards, 


any key of the same size would 
open the lock ; but a key which has 
no wards in it cannot get into 


the keyhole, because it will strike 
against the top of the ridges instead 


LOCK 
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of fitting over them as the true key 
does. 

The Spring Lock, shown in the 
second picture, Fig. 2, was used 
everywhere before this century, and 
is still in common use in houses. In 
this a is the bolt, B B the iron 
ridges on the back, on which the 
wards of the key fit, and C is the 


key. The bolt has a slit, a, cut) 


through the top of its back part, 
and the thin piece thus made is 
hardened into STEEL, so that’ it 
acts like a spring. Below are two 
notches, 4 4, with a round part, ¢, 
between them, and at @ is a rounded 
hollow. When the key is put into 
the lock the wards are downward. 


It is then turned round until the end ' 


comes into the hollow d, as in the 
_ picture, Fig. 2, when the bolt is half 
locked. If it be turned a little more 
to the left, the bolt will move fur- 
ther along, and the right-hand notch 
4 will fall into the edge of the rim 
of the lock and be held there by the 
spring a, which will press it down. 
The lock will then be fully locked. 


Fig. 2.—Spring Lock. 


But if the key be turned a little to 
the right, instead of to the left, the 
bolt will move to the right until the 
left-hand notch @ falls into the edge. 
The lock will then be unlocked. 

The Tumbler Lock is another kind, 
the most simple form of which is 
shown in the third picture, Fig. 3. 
In this it will be seen that the bolt 
A has no spring on its top and no 
notches on the lower side excepting 
the rounded hollow in which the key 
turns. But it has two notches, / /, 


on the upper side, which are just 
as far apart as the bolt moves in 
locking and unlocking. Behind the 
bolt, between it and the back part 
of the lock, is a thin plate, B, called 
a tumbler, the covered parts of which 
are shown by the dotted line. This 


Fig. 3.—Tumbler Lock. 


moves up and down on the little pin 
d, and has fastened to its other end 


a square pin, 2, which falls into one j 


or the other of the notches f /, as 
the lock is locked or unlocked. At — 
the back end of the key is cut a lit- — 
tle notch, 2, which raises the tum- 

bler when the key is turned so as to © 
lift the pin e, out of the notch in the 
bolt, and let it be moved along until 
the other notch comes under the 


pin, when the pin falls into it, and _ 


the bolt cannot then be moved until 
the key is turned backward again. 

The tumbler lock shown in the - 
picture is the most simple kind, some 
locks being made with many tum- . 
blers, and some with several sets of 
tumblers, one set of which is moved = 
by the other. Some locks also are 
made so that the tumblers work - 
differently each time the key is 
turned, and others have keys im - 
which the wards may be changed 
each time they are used, the parts of 
the lock always fitting the key. But 
when a lock is locked with one of 
these changeable keys, it can be un- 
locked only with the key set in the’ 
same way in which it was locked. 
Such locks are put on to safes, bank 
vaults, and other places where valu- 
able things are kept. 

The Combination Lock is so callec 
because it is locked and unlocked by » 


means of different combinations of 
etters or figures—-that is, letters or 
agures put together so as to make 
[ ifferent words and numbers. These 
jiocks have no keys, but are locked 
jpy turning round a handle on the 
Hoor, which moves a brass _ plate 

arked on the edge with the letters 
jor figures. Suppose that the lock is 
{a letter lock of four combinations, 
jand that the word chosen is CATS. 
{| he door is closed, and the handle 
3s then moved round until the letter 


on the plate comes opposite a 
It is then turned 


| 


letters. The door will then be locked, 
land it can be unlocked only by 
spelling the same word, which, of 
course, must be done backward. If 
\Ithe lock has figures instead of letters 
pon the plate, a number instead of a 
j ord would be chosen, but it would 
pbe locked and unlocked on the same 
principal. The plot of a celebrated 
fl rench novel turns on the unlocking 
of a safe through the discovery that 
tthe word by which it was locked. 

as the name of the hero’s ladylove. 
f The Time Lock, much used on 
jbank vaults, goes by clock-work, 
yand can be opened only at a certain 
time. When the banker closes the 
door, he winds up the clock and 
Ysets it at the hour of the next day 
when he wishes it to open. If this 
be nine o’clock, for instance, when 
the pointer reaches that hour the 
clock-work turns and opens the lock. 
No one, not even the one who locks 
lit, can open the lock before the time 
at which it is set. A story is told of 
{some burglars who took the cashier 
jofa bank out of his bed at night, 
\carried him to the bank, and told 
him to unlock the vault for them. 
| The cashier told them that he could 
{not do so, because the safe had a 
| time lock on it. One of the burglars 
isaid: “That won’t do. There was 
to time lock on it last Saturday.’ 
“No,” replied the cashier, “1 was 
put on crly last Tuesday.” «Then 
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we have lost our chance,” said the 
burglar sorrowfully, “and we have 
been working for it for two months.” 
The word lock is from the Anglos 
Saxon JZoc, a place shut in. 
LOCOMOTIVE. The first car- 
riage to be driven by a steam engine 
is supposed to have been built in 
1769 by a French army officer, 
Nicolas Joseph Cugnot. It was in- 
tended to run on common roads and 
especially to drag cannon into the 
field for military purposes. It suc- 
ceeded so well that he built another 
one the next year, and this second 
one, shown in Fig. 1, is still pre- 
served in one of the museums of 


AY 


Fig, 1.—Cugnot’s Road Locomotive. 


Paris. After him many others, in- 
cluding Oliver Evans, an American, 
William Symington, William Mur- 
dock, and Richard Trevithick, tried 
to build locomotive engines, some tc 
run on common roads and some on 
tramways, but none succeeded very 
well. It was then thought that iron 
wheels would not adhere sufficiently 
to rails to permit heavy loads to be 
drawn, so some built locomotives 
with toothed driving-wheels to work 
upon a_ rack-rail, and one man, 
named Brunton, actually constructed 
a locomotive to go on legs, like a 
horse. At length it was found out 
that the weight of the engine was 
enough to make the wheels draw 
without slipping, and Mr. Blackett, 
a colliery owner, had an engine (Fig. 
2) built to draw coal wagons upon 
his tramroad at Wylam. This was 
jn 1825, and the locomotive is said 
‘+0 have been able to draw fourteen 
‘Joaded wagons four or five miles an 
| hour. 
In the meantime George Stephen- 
son had been studying the problem. 
He had made in 1814 his first loco- 
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motive, which ran about four miles 
an hour. He then invented the 
steam-blast, by which the waste 
steam was carried into the chimney, 
increasing the draft and the speed. 
In 1815 he built another locomotive, 
which was a great improvement on 
his first one and contained the germ 
of all that has since been effected. 
Stephenson then built others, all for 
use in hauling coal from the mines, 
no one having thought of building 
ene for the conveyance of passen- 
gers; but in 1825 the Stockton and 
Darlington Railway line was opened 
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and Stephenson’s engine drew a 
long train at the rate of twelve miles 
an hour. The road was built, how- 
ever, for horses, and the locomotive 
was not adopted for drawing regular 
trains until the opening of the Liver- 
pool and Manchester Railway in 
1830. A trial of locomotives had 
been held at Rainhill, the year be- 
fore, to decide on the best one. Four 
had been entered: the Novelty, by 
John Ericsson, the builder in 1862 
of the Monitor; the Sanspareil, by 
Timothy Hackworth; the Rocket, 
by Stephenson; and the Persever- 


Fig. 2.—The Wylam Locomotive. 


ance, by Burstall. The Novelty 
came near winning, but on the sec- 
ond day it broke down, and Ste- 
phenson’s Rocket, which ran twenty- 
five to thirty-five miles an hour, was 
given the prize of five hundred 
pounds and chosen by the railway 
company. The Rocket (Fig. 3), 
which thus proved the possibility of 
the modern railway, is now pre- 
served in the South Kensington 
Museum, London. 

‘The Rocket weighed only four 
and a half tons, or nine thousand 
pounds; but locomotives soon be- 
gan to be made heavier, and they 


are now built of nearly a hundred 
tons weight. Four locomotives for 
drawing heavy trains through the 
St. Clair TUNNEL weigh each one 
hundred and ninety-five thousand 
pounds, orninety-seven and a half 
tons, equal to twenty Rockets. 

The first locomotive in America 
was built by George Stephenson, and 
sent over in 1829 for the Delaware 
and Hudson Canal Company, to be 
used in hauling coal from their 
mines. In 1830 Peter Cooper built 
at Baltimore the first locomotive 
made in the United States, for the 
Baltimore and Ohio Railroad Com- 
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frany. American locomotives differ 


Hrom English locomotives, both in 


j 


; 


[ 
hi 
L 


Pooks and in other ways. 


Made to 
un on rougher roads and on curves, 
hey have the forward end supported 


Pn trucks, or bogies as they are 


talled in England (see RAILROAD, 

ig. 7), which make them more flexi- 
ible. They are provided also with a 
sow-catcher, which is unnecessary 


Hn Europe, where all railroads are 


enced in. The cab, or house to 
helter the engine-driver and fire- 
an, seen on all American locomo- 
ives, was not used for a long time in 
"England, though most engines are 
mow fitted with it. 
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The machinery of the locomotive 
cannot well be described without 
many illustrations; but it is made 
up of a boiler with a fire-box at one 
end, the gases and heat from which 
are carried through the boiler in 
metal tubes, which lead into the 
smoke-stack or chimney. These 
tubes give off a great deal of heat 
and turn the water into steam very 
quickly. On each side of the boiler, 
at its front end, is a cylinder or iron 
barrel in which a piston (see STEAM- 
ENGINE), works, being pushed in and 
out by the action of the steam. 
These pistons and the parts con 
nected with them turn the driving 


Fig. 3.—The Rocket. 


4 wheels and make the locomotive go. 


Locomotive engines are what are 


called high-pressure engines, that is, 


| low-pressure STEAM-ENGINE, 
| let it escape into the air after it is 
| used. 


they do not turn the steam back to 
water and use it over again, asin the 
but 


In the eastern part of the 


i United States anthracite COAL is 


mostly burned now in locomotives, 
but in some places bituminous coal 
is burned, and in others wood, 

The modern locomotive is a very 
different machine from that invented 
by Stephenson, who would scarcely 
recognize one of the great engines 


now used on our principal railways. 
Comparison of the illustration Fig. 4, 
which shows a passenger locomotive 
of to-day, with that of the Rocket 
(Fig. 3) will give some idea of the 
difference in outward appearance. 
The total weight of the Rocket in 
working order was only 9000 pounds, 
while that of an ordinary passenger 
locomotive now in use is nearly 200,- 
ooo pounds. Great as such a loco- 
motive may seem when compared 
with the first rude engines, it is far 
surpassed in powef-and capacity by 
some of the freight engines on our * 
principal roads. The largest and 
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most powerful locomotive ever con- 
structed, built for the Baltimore and 
Ohio Railroad, was exhibited at the 
St. Louis Fair in 1904. The total 
weight of this immense machine is 
334,500 pounds, equal to that of 37 
Rockets. Its total heating surface 
is 5,585 square feet, and it has a 
drawbar pull of $82,000 pounds. 


492 


Previous to going to St. Louis, this 
giant drew on an up grade at Sche 
nectady a train of 63 cars weighing’ 
3,150 tons. It is intended especially’ 
for drawing trains up steep moun- 
tain grades, the number and size of 
cars having increased so of late years’ 
that ordinary engines cannot do the 
work, 


Fig. 4.—Modern Passenger Locomotive. 


Electric Locomotive. Anew type 
of locomotive, driven by electric 
power, has been gradually coming 
into competition with the steam lo- 
comotive in the past few years and 
may prove a serious rival in the fu- 
ture. It has already superseded the 
steam engine on elevated and under- 
ground railways, is largely used in 
switching and in hauling freight near 
stations and in industrial establish- 
ments, and will soon be generally 
adopted for suburban service. The 
New York Central Railroad is al- 
ready building many electric locomo- 
tives to take the place of steam on 
its trains running 25 to 35 miles from 
New York. These locomotives are 
to weigh about 85 tons each, and to 
be double-enders, running equally 
well in either direction. Each is to 
have four motors, of 550 horse power, 
and is expected to run 65 to 75 miles 
an hour, »Two or more of them can 
be coupled together and managed by 
a single motorman. 

The word locomotive is from the 
Latin Zocus, a place, sof¢zvus, moving, 
and means moving from place to place. 
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LOCUST. This insect is some-| 
thing like a grasshopper, but has} 
shorter antennz or feelers and stout-| 
er legs, having only three foot joints, 
while the grasshopper has four. Its} 
hind legs are especially strong, enabl- 
ing it tomake great leaps, and its long 
wings give it the power of flying great | 
distances. While grasshoppers feed) 
chiefly on grains and grasses, locusts} 
devour all kinds of vegetation, leav-} 
ing scarcely anything untouched. | 
When pressed by hunger they will} 
eat even their own dead and living} 
larve. .The males make a kind} 
of scraping noise by rubbing their 
legs against the edges of their wing | 
covers. The females lay their eggs} 
in the ground in the autumn in bare} 
dry places by thrusting into the soil) 
the strong ovipositor, and by opening! 
and shutting it bore down until the} 
abdomen is pushed in two thirds its) 
length. The eggs, usually about one} 
hundred, are then deposited in little} 
masses cemented together in a cap-) 
sule or pod, as shown in the illustra-) 
tion on page 493. The young locusts 
are hatched out in the spring, and like 


| 
r 
| 


(Locusts live on the leaves and 
fen stalks of plants, but after these 
gone they will eat the bark of 
rubs and trees. In Asia and in 
iilrica they come in such numbers as 
didarken the air in their flight, and 
tjip the earth of every green thing, 
acing the leaves and bark from the 
thes, and the grass down to the 
bts. They will also eat anything 


they are frequently seen in Southern 
tarope and sometimes commit great 
evages there. The Arabs, who 
wad the locust, say that it has 


LOCUST 


stolen a part from every bird and 
beast: taking its body from the 
scorpion, tail from the dragon, legs 
from the stork, wings from the eagle, 
head from the horse, eye from the 
elephant, neck from the bull, and 
breast from the lion. 

Locusts are eaten in countries 
where they are plentiful; they 
are boiled, fried in oil or butter, 
or dried, ground into flour, and 
made into bread. Dried locusts 
are sold in the markets of Arabia, 
Syria, Egypt, and other Eastern 
countries. In South Africa all 
kinds of birds and animals, even 
lions and elephants, feed on them, 


~ Men 


Rocky Mountain Locust, 


{Locusts are also very destructive 
1} the Western United States, where 
‘Jey are commonly called grasshop- 
prs. They appear sometimes in im- 
ijense numbers between the Missis- 
jippi River and the Rocky Moun- 
ins, settling down on the fields, and 
sjripping them of their crops. 
| The locust belongs to the order 
tthoptera, or straight-winged IN- 


| The word locust is from the Latin 
custa, \ocust. 
LOCUST, a kind of tree which 
“rew first in North America, but is 
w raised also in different parts of 


Europe. It grows very large in the 
southwestern parts of the United 
States, and is much planted in places 
where trees are scarce. Its leaves 
are soft and velvety, and it bears 
clusters of white, sweet-smelling 
flowers. Its wood, which is yellow, 
is very valuable, and is used for 
railroad-ties, fence-posts, and in 
building certain parts of ships. 
The Honey Locust, found mostly 
in the Southern and Southwestern 
States and in parts of the Middle 
States, is also a large tree, but is not 
so valuable as the common locust, 
its wood being good for little but fire- 
wood. It bears small flowers, and 
long flat pods, full of brown seeds 
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in a honeylike pulp. Its trunk and 
large limbs have on them long sharp 
thorns in branches. 

The locust tree is so called be- 
cause its branches look something 
like the legs of a flying locust. 

LOG, an apparatus for measuring 
the speed of a ship. It consists of 
the log-chip, a piece of board shaped 
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like the fourth part of a circle, loaded 
with lead on the round side, so that 
it will stand up in the water, and the 
log-line, a line 150 to 200 fathoms 
long, which is wound up on a large 
reel, so held as to let it run out easily. 
The line is divided into equal parts 
by bits of string run through it, each 
marked by the number of knots in it, 
whence these divisions are called 
knots. When the log-chip_ is 
thrown overboard it stands still in 
the water and draws out the log-line 
as fast as it unwinds, and the speed 
of the ship is shown by the number 
of kfbdts that run out in half a minute. 
As the usual length of a knot is 
47.3 feet, it is easy to calculate, when 
it is known how many run out in 
half a minute, how many would run 
out in an hour. So the vessel is said 
to be going so many knots or nauti- | 
cal MILES an hour. The record of 
the heaving of the log, as well as all 
the other important things happening 
on shipboard, is made in a logbook. 

LOGWOOD, a dyewood obtained 
from the logwood tree, which grows 
in Central America, Mexico, and 
some of the West India islands. The 
tree, which is five or six times as tall 
as a man, is crooked and covered 
with thorns. The sapwood, or wood 
next to the bark, is yellow, but the 
heart wood is deep red. Only the 
red part isused. It is sent in short 
logs to foreign countries, where it is 
cut up into small chips and boiled in 
water to get out the dye. Logwood 
may be used, according as other 
things are mixed with it, for dyeing 
bright and dark red, lilac, violet, 
purple, and black. 


Logwood is so called because it is 
sent to other countries in logs. 
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LOOM, a machine on which a 
weaver makes cloth out of thread. ' 
It is one of the oldest machines 
known to man. The looms of the | 
ancients were much more simple than 
those now used, but the finest kinds | 
of cloth were wovenonthem. Those + 
of the Hindus and Chinese are 
similar to those used in ancient 
Egypt, pictures of which are still te | 


) 
At 


Fig. 1.-—-Egyptian Loom, 


be seen on the monuments. The) 
picture (Fig. 1), showing Egyptian) 
women weaving on a loom, is taken} 
from a painting on a tomb at Beni- 
Hassan. 


woven together on a loom the article 
CLOTH should be read first. The 
common hand loom is shown in Fig.) 
2. In this AAAA is a heavys 
frame which holds the parts of the 
loom together. 
roller, B, called the yarn beam, andj 
C, the cloth beam. The threads of 
the warp are wound round the yarnj 
beam, and kept tight by the weights; 
W W;; only enough of each thread} 
is left unrolled to reach to the clotk 
beam. But before they are carriec| 
to the cloth beam the warp threads} 
are separated into two equal sets 
each of which is passed through the 
loops of one of the healds. r 

The healds are two sets of strings 
D and E, each of which is connectec: 
at top and bottom by rods, The: 
are so hung by cords over pulleys 
and fastened at the bottom to thi 


jushed up the other comes down. 
in the middle of each one of the 
Heald strings is a little loop, through 
lvhich the warp threads are passed, 
ine set of them being put through 
he loops of one heald and the other 
‘het through those of the other, so 
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| 
i) 
which is made 
loom frame. 


/ frame set with wires 
far enough apart to 


ment called a shuttle. 


usually about a_foot long. 


taining the BOBBIN, @, 
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/passed through the teeth of a reed|the warp pass 
hung to a frame H, called the batten, 
to swing backward 
Jand forward from the top of the cloth is wo 
The reed is a narrow | made. 
which are just 
let a thread of | woven 


warp threads 


cloth, is contained in a little instru- 
The shuttle, 
which is shaped something like a 
boat, as will be seen in Fig. 3, is 
In the 


middle is a little hollow or box, con- 
around which 
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that when one heald goes up and the 
other down, the warp threads are di- 
vided into two parts so as to leave 
an open space between them. This 
space is called the shed. After being 
put through the loops of the heald 
threads, the warp threads are next 
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Fig. 2.—Hand Cloth-Loom, 


between each. The 
are next fastened 
to the cloth beam, on which the 
und up as fast as it is 


The weft thread, which is to be 
in with the warp to make 


A ce 


Fig. 3—Shuttle. 
the weft thread is wound. The bob- 


bin turns round on a wire so easily 
that the least strain will unwind the 
thread, which is drawn out of the lit- 
tle hole 4. 
In making 
his seat at 


cloth the weaver takes 
the cloth beam end of 
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the loom. By pressing his foot on 
the treadle G, the heald E is drawn 
down and the heald D up at the 
same time. This lifts the half of the 
warp threads which go through the 
loops of D and draws down ihe half 
through those of E, opening the 
shed. The weaver now throws his 
shuttle through the shed, and the 
weft thread, the end of which had 
first been fastened, unrolls from the 
bobbin and is passed through the 
warp. ‘The batten is now swung up 
so as to diive the reed hard against 
the weft thread, and make it even 
and tight. The weaver next presses 
his other foot on the treadle F, 
which draws the heald D down and 
the heald E up. This crosses the 
threads of the two sets of warps, so 
as to shut in the weft thread, and 
opens a new shed. The shuttle is 
now thrown back the other way, by 
which another weft thread is put in. 
This is driven up by the reed close 
to the first, and the weaver goes on 
in this way, putting in one weft 
thread after another until his cloth 
is done. 

In some looms there are many 
more than two healds, and in steam 
looms there are other parts which 
affect the work, but the principle is 
always the sanie as in the hand 
loom. 

The word loom is from the Anglo- 
Saxon geloma, a tool or implement, 
meaning a thing in frequent use. 

LOON, a large heavy bird with a 
long neck, abundant on northern sea 
coastsand inland waters. Itis some- 
times called the great northern diver. 
The common loon has. a_ glossy 
greenish-black head and neck, a 
glossy black back, and white under 
parts, with black feet. It is 30 to 36 
inches long. The loon is noted for 
‘its power of diving, and will escape 
the shot from a gun by disappearing 
at the flash, and swimming under 
water to come up again a long dis- 
tance away. Its voice is loud and 
harsh and can be heard far off. It 
breeds in the far north, laying two or 
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three greenish-drab spotted eggs ina 
rude nest by the water’s edge. In 
winter it goes southward. : 
The loon belongs to the order » 
pygopodes, or diving BIRDS, 
The word loon is corrupted from 
loom, which is in Icelandic Zomr. 
LOTUS, a name given to several 
different plants famous in mythology. 
The lotus tree, whose fruit was the 
food of the Lotophagi, or lotus-eaters, 
a people who lived on the north coast 
of Africa, told about by Homer in 
the Odyssey, and celebrated by Ten- 
nyson in his “ Lotus-Eaters,” is sup- 
posed to be a kind of prickly shrub, 
growing in Northern Africa and 
Southern Europe. It is a species of 
JUJUBE, and bears a sweet, pleasant- 
flavored fruit, about as large as an 
olive. It is not so good as the com- 
mon jujube, but is much eaten where 


Egyptian Lotus, 


it grows, and is made into a kind of | 
wine. The companions of Ulysses 
who ate of it are said to have become 
listless and forgetful of their friends, 
and unwilling to return to their own | 
country. Hence, anyone who leads } 
a dreamy kind of life, given up to 
pleasure, is commonly called a lotus- 
eater. i 
The lotus of Egypt isa water-LILy. § 
There are several kinds, the white 
lotus and the blue lotus, which still 
grow in the Nile, and the red lotus, | 
the true Egyptian lotus, so often 
described by ancient writers and | 
figured on the monuments, which is 
not now to be found growing wild 
either in Egypt or any other part of 


Africa. 
tis a third larger than our common 
water-lily, and its leaves, instead of 
ying on the water, rise up 12 to 15 
nches above it, with the flower stiil 


It grows, however, in India. 


Bacher. It has a scent like anise, 
and in ancient pictures people are 
shown smelling it. The fruit con- 
Hains seeds as large as an olive stone, 
| hich were eaten green, and dried in 


such quantities in the Nile valley that 
the Latin and Greek writers called 
them Egyptian beans. The lotus is 
falso a favorite subject in Indian and 
(Chinese art. 

| The word lotus is Latin, from 
Greek Zotos. 
|| LOUSE. There are many kinds 
bof lice, some of which live on the 
body of man, aud others on different 
birds and quadrupeds. The com- 
on head louse, which sometimes 
ets into children’s hair and causes a 
eat itching, is a small grayish-white 
. Each female lays about 
fifty little bean-shaped eggs, which 
are stuck to the hair by a kind of 
glue, and are usually called nits. 
fter six days the nits hatch and 
after eighteen days more the young 
Mare full grown. The louse has a very 
sharp beak which it thrusts into the 
skin, and.then sucks blood through 
ja little tube which acts something 
like a pump.  Fowls, does, cats, 
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leaves themselves to be little cells 
like hollow bladders, so that when 
you blow down the trunk, all the 
branches, twigs, and leaves will 
swell out, and when you stop blow- 
ing they will all shrink up again. 
Around this framework of hollow 
branches are wrapped arteries, veins, 
and capillaries, in such a way that 
each air cell or hollow bladder is | 
covered closely with a fine network 
of capillaries, through which the 
BLOOD passes. 

The following picture of the lungs 
shows on one side the framework 
of the right lung, with the arteries, 
veins, and capillaries cut away, and 
on the other the framework of the 


Qgoats, and other animals all have 


im 


‘different kinds of lice which live on 


t| them. 

| The louse belongs to the order 
Whemiptera, or half-winged INSECTS. 
| The word louse is from the An- 
4 glo-Saxon Zus, louse. 

LUNGS. In man the lungs lie 
in the chest, on each side. of the 
heart, filling up nearly all the 

dspace which is not taken up by 
ijthe heart. 
| Dodies, full of little cells or holes 


which can be filled with air. Im- 
agine a thick short bush with 
many branches crowded with 
leaves, turned bottom upward; 


ijimagine the trunk, the branches, 
dand the twigs all hollow, and the 


They are light, spongy | p 


Lungs of Man. 


left lung covered with its arteries 
veins, and capillaries, just as it is in 
the body. When we breathe the air 
asses down through the wind-pipe 
b. This has two branches, @ and ¢, 
through which the air goes to each 
lung, and passes through all the 
branches into the air-cells, around 
which the blood capillaries are 
wrapped. The skin of the air-cells 
is so very thin that the blood in 
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the capillaries is separated from 
the air in the cells by a sheet so 
thin that gases can easily pass 
through it. The air which we 
breathe passes through the nose 
and mouth down the wind-pipe into 
the tubes of the lungs. On one side 
of these tubes is the air breathed in, 
and on the other is the blood. The 
DXYGEN from the air passes through 
this thin skin into the blood and unites 
with its CARBON, burning it up and 
forming CARBONIC ACID; which then 
passes through the thin skin into the 
lungs and is breathed out into the 
air. The blood with which the oxy- 
gen unites is the dark purple BLOOD 
which comes from the lung artery. 
By taking in oxygen from the air 
and at the same time giving off car- 
bonic acid this dark venous blood 
is turned into bright scarlet blood, 
which passes by the lung veins into 
the heart, to be again forced through 
the body to give food to all its parts. 

With every breath air goes in and 
out of the lungs, but it is only a 
small quantity, for the lungs are not 
filled and emptied at each breath. 
The air breathed in goes only into 
the large branches of the wind-pipe, 
and does not go into the air cells at 
all. But they are all the time filled 
with air, which takes up the oxygen 
from the outer air and gives off car- 
bonic acid to it. The air breathed 
in is made up of twenty-one parts of 
oxygen and seventy-nine parts of 
NITROGEN, but that breathed out 
has in it only sixteen parts of oxy- 
gen, with five parts of carbonic acid, 
and seventy-nine parts of nitrogen. 
So it will be seen that the nitrogen 
does not change at all; just as much 
of that is breathed out as was 
breathed in; but five parts of the 
oxygen have been exchanged for as 
many parts of carbonic acid. The 
oxygen has gone into the blood, and 
the carbonic acid has come out of 
the blood; thus the air breathed 
into the lungs gives the blood the 
oxygen which it needs and takes 
from it the carbon which it does not 


need, changing the impure venous 
blood into pure arterial blood. 

No being can live and be healthy 
without pure air, that is, air with 
plenty of oxygen in it, because it is 
needed all the ume to keep the blood 
pure. If we are cut off from the 
air a little while, we die, because the 
blood gets so clogged up that it can- 
not do its work rightly. Babies have 
sometimes been smothered by moth- 
ers or nurses who did not know, 
or did not think of this. A mother | 
who had to go ona long sleigh-ride ~ 
once in very cold weather, wrapped 
her baby up so closely in shawls and _ 
furs that it could not get any fresh | 
air to breath; and when it was un- ~ 


rolled at the end of the journey the _ | 


poor little thing was found to be 
dead. Boys ought to be very care-~ 
ful how they heap hay upon each - 
other in play, as a child has been 
known to be smothered in this way, _ 
It is very dangerous, too, to shut a 


child up in a trunk or chest, as is } 
sometimes done in play. There was. | 


once a beautiful Italian lady named. 
Ginevra, who, on _ her bridal ‘day, 
playfully hid away from her husband. 
in an oak chest in a garret. The lid 


closed with a spring lock, and as no | 
one knew where she was, she soon —# 
smothered to death. She was looked! _ 
for everywhere, but she could not 4 
At last, more than fifty 4 


be found. 
years afterward, when the chest wasi § 
opened a skeleton was found in it, -4 
and on it were the jewels she had’ # 
worn that night. Her sad story is - § 
told in verse by the poet Rogers. 

But the most dreadful story of _§ 
death from want of air is that of 4 
the Black Hole of Calcutta, in which 4 
one hundred and twenty-three Brit- 
ish prisoners were suffocated. The 


Black Hole is a small dungeon in | 


1756 I 


Fort William, Calcutta. In 
Surajah Dowlah, the Indian ruler of | 
Bengal, took the city, and put its | 
garrison of one hundred and forty- | 
six men into this dungeon, which 
had only two small windows on one 
side. covered with iron bars, The 
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| suffered terribly during the 
ight, for there was not air enough 
fo them to breathe, and in the morn- 
ng only twenty-three of them were 
\found alive. They could not get 
‘oxygen enough, and as their lungs 
were all the time giving out carbonic 
acid, the air in the dungeon was 
ssoon loaded with that poisonous gas. 
| Every person needs about three 
hundred and fifty cubic feet of air 
hevery twenty-four hours. This would 
Hfill more than two thousand two 
hundred and fifty gallon measures. 
\Out of this air he takes into his 
blood, through his lungs, an amount 
tof oxygen equal to more than four 
titimes the size of his own body, and 
‘breathes out nearly as much car- 
tbonic acid. So the air which we 
{breathe must not only be plentiful, 
iit must also be of the right kind. It 
} must have in it enough oxygen, or 
‘men cannot live; and it must be 
{freed from the carbonic acid which 
| men themselves breathe out, or it will 
||kill them. From this we see how 
| necessary it is that all rooms should 
be well ventilated. 
The word lung is from the Anglo- 
\\ Saxon Zunge, plural dungen, lung. 
LYNX. The animal commonly 
called the wild-cat in the United 
States is really the bay lynx, so 
‘called on account of the color of its 
fur, whichis bay or reddish-brown 
in winter and ashy-brown in sum- 
|} mer. It looks much like a very 
large cat, but has a shorter tail than 
|| the common cat. It lives on smaller 
animals, such as hares and rabbits, 
but sometimes prowls around farms 
and carries off young pigs and poul- 
try. Lynxes are frequently caught in 
traps in the Middle States and in 
New England, and in the winter 


———— 
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time their cries are often heard in 
the woods. It is a cowardly animal 
and will not attack a man unless 
closely pressed or cornered, when it 
will scratch terribly. 

The Canada Lynx is a little larger 
than the wild-cat, being about the 
size of a setter dog, and is gray 
above and light gray below. It lives 
in the deep woods of Canada, and 
seldom comes into the United States. - 
The Indians hunt it for its fur, 
which is prized for robes, muffs, 
and collars. - 

The lynx is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the cat family, which 
includes also the LION, TIGER, 
JAGUAR, COUGUAR, PANTHER, and 
common CAT. 

The word lynx is Latin, Greek 
lugx, lynx, probably so called from 
its bright eyes, from Zz, light. 

LYRE, a stringed instrument of the 
harp family. Its origin is unknown, 
though it is thought to have been 
Egyptian. It was early introduced 
into Greece, where it became the 
national instrument, and sacred to 
Apollo, the god of music and poetry, 
though Mercury was said to have 
made the first one by stretching 
strings across a tortoise-shell. The 
lyre, which had generally seven 
strings, but sometimes even eighteen 
or twenty, was held between the 
knees and played with a plectrum or 
lyre-stick of ivory or hard wood, held 
in the right hand, and by the fingers 
of the left hand. It was used for 
accompanying singing and recitation, 
from which comes our word lyric, 
lyric poetry among the ancients 
meaning poetry sung to the lyre. 

The word lyric is in Latin ra, 
from Greek /ura, lyre. 
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MACARONI, a kind of food made 
of a paste or dough of wheat flour 
formed into pipes or tubes. Only 
the hardest kinds of wheat, which 
have in them the most GLUTEN, are 
used in making macaroni. The 
wheat is ground into a coarse meal, 
in which state it is called seszola, 
The semola is made into a stiff 
dough by means of machinery, 
though sometimes in Italy it is trod- 
den out by the feet, and is then 
forced through holes in the bottom 
of a cast-iron barrel something like a 
colander. The barrel is filled with 
dough, and a plate of iron which just 
fits into it is pushed down bya pow- 
erful press. The paste is thus 
forced through the bottom, and 
takes the shape of the holes. For 
making macaroni the holes are the 
size of the tube to be made, and 
have a core, called a mandrel, in the 
middle, which is fastened on one 
side; as shown in the 
picture. The dough 
comes out of the 
bottom of the cylin- 
der shaped like a 
tube, but split open 
on one side by the 
little piece which 
holds the core or 
mandrel in its place. 
Before it goes far, however, the two 
edges of the paste, which are damp, 
come together and stick, thus form- 
ing a tube. A fire under the cylin- 
der partly bakes the macaroni as it 
passes through, and it is afterward 
dried by being hung up on rods. 
Macaroni is sometimes made into 
flat ribbons or fillets by being forced 
through flat holes, 

Vermicelli is made in the same 


Hole for making 
Macaroni. 


way as macaroni, only the dough is 
a little thicker and is forced through 
small round holes without any core 
in them. When about a foot long 
the pieces are broken off and twisted 
into different shapes. Sometimes 
the dough is rolled into thin sheets 
and stamped out into little stars, 
rings, letters, figures, and other 
forms. -In this state they are called 
“Ttalian paste,” and are used in 
making soups. 

Macaroni and vermicelli are made 


chiefly in Italy, whence they are sent } 


in large quantities to foreign coun- 
tries. Macaroni is eaten generally 
cooked with cheese, but is also, with 
vermicelli, used for thickening soups, 
and for making puddings. 

The word macaroni is in Italian 
maccheront, which is from maccare, 
to bruise or crush. 

Vermicelli is Italian, and means 
little worms. It is from the Latin 
vermes, a Worm. 

MACE. See NUTMEG, 

MACHINES. <A machine is an 
instrument by which energy or power 
is applied to the performance of work. 
When we effect a change in the 
positions or motions of a body or the 
material particles of which it is com- 
posed, we perform work. The mere 
holding of a heavy stone above the 
earth, though it may require great 
effort, is not work; but the raising 
of the stone to that position is work. 
Work is generally measured by the | 
energy expended in lifting a body of | 
known weight a given vertical dis- 
tance above the earth. To lift a 4 
pound weight one foot is to do one {{ 
foot-pound of work, and requires | 
the expenditure of one foot-pound of [ 
energy. In the perfermance of work | 


{eivilized man uses tools and ma- 
chines. 

| Machines may be divided into 
simple and compound. A simple 
achine is a machine consisting 
pf one part. Compound machines 
are made up of combinations of 
simple machines. It is usual to 
lHivide simple machines, or, as they 
are often called, the simple mechani- 
al powers, into six classes, viz.: I. 
the Lever , 2, the Wheel and Axle ; 
I 3, the Pulley ; 4, the /uclzned Plane ; 
5, the Wedge ; 6, the Screw. 

| The Lever. A lever is a rigid bar 
supported on a fixed point or axis so 
|Ehat it may be used to raise a weight 
)pr to move a heavy body. A crow- 


Fig. 3.—Third-class Lever. 


ar supported on a small stone and 
sed to move a larger one is a lever. 
\|The fixed point or axis is called the 
lifulcrum, the part of the lever on 
hich the weight is raised is called 
he work-arm ,; andthe end to which 
tthe energy is applied is called the 
Levers are of three 
IPlasses, called first-class, second- 
lass, and third-class, as shown in 
he illustrations, in which Z represents 
he power, f the fulcrum, and w the 
eight. 
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In the first-class lever the fulcrum is 
between the power and the weight; 
in the second-class lever the weight 
is between the power and the ful- 
crum; and in the third-class lever 
the power is between the fulcrum and 
the weight. Since the weight and the 
power are on the same side of the 
fulcrum in the third-class lever, the 
power-arm and the work-arm are 
the same. A crowbar is an example ~ 
of a lever of the first class, a nut- 
cracker of the second class, anda 
pair of tongs of the third class. 
When the human forearm is bent 
upon the arm, it represents a lever 
of the third class, the power, exerted 
by the biceps muscle, being between 
the weight and the fulcrum, as shown 


in Fig. 4. 


Fig. 4.—Human Forearm, 


No work is saved by the use of 
the lever, but man may do with it 
work which he could not do without 
it. Thus,a man who can lift un- 
aided two hundred pounds, may be 
able to raise with a lever a weight of 
a thousand or more pounds. 

The Wheel and Axle. This 
power is a modification of the lever. 
It consists of a wheel and a cylinder 
rigidly attached to each other and 
turning on the same axis called the 
axle. The weight to be raised is 
attached to a cord which is wound 
up on the axle by unwinding another 
cord from the wheel, as shown in 
Fig. 5. In this the action is that of a 
lever of the first-class. The power 
p, suspended by a cord around the 
wheel, is applied at a2. The fulcrum 
is the axis c, and the weight to be 
raised is w, which weighs 12 pounds 
while the power weighs but 3 
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pounds. The wheel and axle may 
have the action of either class of 
lever, but usually has that of the 
first-class, as in the illustration, 
where the power-arm is represented 
by ac, the radius of the wheel, and 


Fig. 5—Wheel and Axle. 


the work-arm by the radius of the 
axle. When the weight is suspended 
on the same side with the power and 
the power is applied upwards instead 
of downwards, the machine acts asa 
lever of the second-class; and when 
the power is applied to the axle, it 
acts as a lever of the third-class. 
Familiar examples of the use of the 
principle of the wheel and axle are 
the WINDLASS and the CAPSTAN, 


Fig. 7.—Bevel-gear. 


In machines various methods are 
used to increase the efficiency of the 
wheel and axle and to change the 
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direction of the force or axis of © 
The most common plan is © 
to employ a system of cog-wheels or | 
wheels with cogs or teeth. Cog- © 
wheels are of three kinds, spur, — 
crown, and bevelled, as shown at a, | 
6,and ¢ in Figs. 6 and 7. Such a¥ 


motion. 


system of cog-wheels in a machine, 
serving to transmit motion or to 
change its rate or direction, is called 
the gear. Twospur-wheels working 


together form a spur gear; a spur- 
working on a crown-wheel, © 
a spur and crown gear, and two- 


wheel 


bevelied wheels, a devel-gear. 

The Pulley. 
its simplest form, of a grooved wheel, 
called a skeave, turning on an axée, 
within a movable frame called a 
block, by means of a flexible cord or 
rope. 
the principle of a lever of the first- 


class and like it gives no increase of” 


power, but serves simply for chang- 
ing the direction of motion. 
arranged asinin Fig, 8 actsas a lever 
of the second class, and if the cord 
should be attached to the bar near the 
fulcrum and the weight moved to the 


end of the bar, it would act as a lever : 


of the third class. 


¢ : 
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Fig. 8.—Pulley as a lever of the | 


second-class. 


Though a single fixed pulley gives 
no increase of power, a combination | 
of pulleys gives a great mechanical | 


advantagé. The next illustration, 


Fig. 9, shows a movable pulley sup- | 
ported by a cord attached at one end } 
and then carried up and over a fixed } 
In this, where the fixed 4 


pulley, 


A pulley consists, in | 


A single fixed pulley acts on © 


A pulley | 


4 
| 


| 
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pulley acts as a lever of the first-class | which were removed when their ob- 
\and the movable pulley a lever of the | ject had been attained. A plank or 
second-class, the mechanical advan- | a pair of skids, with one end on the 


jaage is about doubled. 


Fig. 9.—Movable and Fixed Pulley. 


By using a combination of several 
pulleys, arranged one above another, 
as in the first part of Fig. Io, or in 
two sets each side by side in the 
same block, as in the second part, 
‘4all connected with a single cord, a 
still greater mechanical advantage is 
gained. The rigging of ships is al- 
most entirely managed by means of 
pulleys, and theyare also used much 
in hoisting materials in building and 
in many applications of horse and 
4 steam power. 

The Inclined Plane, a contrivance 
for raising or lowering heavy weights, 
jhas been used as a mechanical aid 
4from the most ancient times. The 
immense stones used by the Egyp- 
tians in building the Pyramids and 
the tall obelisks which they set up 
4 are supposed to have been raised by 

means of inclined planes of earth 


ground and the other upon a wagon, 
used to load and unload barrels and 
other heavy things, is a machine, its 
slanting surface being an inclined 
plane. The nearer the surface ap- 


il 


Fig. 10.—Systems of Pulleys. 


proaches to a horizontal surface, the 
easier is the elevation of great 
weights upon it. The force applied 
to raise a weight up an_ inclined 
plane is parallel to the incline. 

The Wedge is a modification of 
the inclined plane, the difference 
being that the force applied to it is 
parallel to the base instead of to the 
incline. Itis used for forcing asunder 
bodies which offer great resistance, 
such as the tough fibres of wood. 

The Screw is another form of the 
inclined plane. If a long triangular 
piece of paper be wound around a 
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lead-pencil, as in Fig. 11, it will| screw or “ifting-jack, is used in 
illustrate the formation and principle | raising houses and in lifting oth 


of action of the screw, showing it to 
be an inclined plane wound around 
a cylinder. The distance between 
any two turns of the thread is called 
the pztch of the screw. 


Fig. i1.—Formation of the Screw. 


As a machine the. screw is fre- 
quently used for raising heavy weights 
or for exerting great pressure. The 
power is often applied to a long 
lever attached to the screw, in a 
direction at right angies to its axis. 
A large iron screw, called a jack- 


i 
lfish of the North Atlantic, excelled 
in value only by the cod. 


heavy bodies. 

The use of simple machines for 
performing work is older than 
history. The lever and the inclined 
plane were probably the eartiag 
used, but the ancients understood 
also the principles of the wheel and 
axle and the simple and compound 
pulley. a 

MACKEREL, an important food! 


It is 
found in Europe from Norway to the. 
Mediterranean and Adriatic, and in 
America from the Straits of Belle 
Isle to Cape Hatteras. ~ The Euro=| 
pean species differs in some respects 
from the American, but their habits 
are much the same. Mackerel ap-| 
pear on our coast in the spring near} 
Cape Hatteras and come northward 
in immense schools swimming near 
the surface of the water, and leave 
the coast for the deep sea as winter! 


Mackerel. 


approaches. They spawn in the 
bays and sounds of the New Eng- 
land coast from Long Island north- 
ward, the eggs, which float on the 
surface, developing and hatching 
rapidly, sometimes in a single day. 
The food of mackerel is small crus- 
taceans and the young of other fishes, 
as menhaden, herring, anchovy, etc. 
They are preyed upon in turn by 
larger fish, especially sharks, por- 
poises, blue fish, and cod, and by 
sea birds. 

The mackerel fishery is very im- 
portant in New England and Nova 


Scotia, and in Great Britain and} 
Norway. The fish are caught in 
Europe mostly with hand lines from} 
small boats, but in America chiefly | 
in nets. The mackerel fleet of seas! 
going schooners, consisting of hua 
dreds of vessels manned by thoue! 
sands of men, largely from Glous | 
cester, Mass., goes southward in| 
March or April, seeking the schools} 
of fish when they first appear off) 
Hatteras and following them up to 
the Gulf of. St. Lawrence. Most’ 
of the autumn fishing is on the New 
England coast, millions of the fish 


\jing caught yearly both with hook 


id line and with nets. They 
jiyim in shoals or schools just under 
He surface of the water, their fins 
\ten showing above it. They are 
hiken mostly in seines (see NET), 
jnich are drawn up alongside a 
fyat, and the fish are then scooped 
hit with a dip net. Seines can be 
ied only in calm weather; when 
|4e wind is high mackerel are 
Wught with hook and line. The 
oks are usually baited with small 
‘kces of mackerel skin, but mackerel 
ill bite at a piece of white or red 
pth, or almost anything which can 
ssily be seen in the water. 
|| The mackerel is supposed by 
"me to be named from the spots on 
5 sides, wzacuda in Latin meaning 
spot. 
NMADDER, one of the most useful 
uc all dyes, obtained from the roots of 
je madder plant, which grows in 
Re warm parts of both the Old and 
ie New World. The roots are 
jHed in stoves or in the sun, threshed 
| get off the loose skin, and then 
troken up into pieces or ground fine, 
ad the meal sifted to different de- 
tees of fineness. Madder is used 
ly dyers to make a great variety of 
blors, especially red tints, and oth- 
¥s called madder purple, madder 
yange, madder yellow, etc. The 
Hell-known Turkey red, used in 
ying cotton goods, is a madder 
blor. The Hebrews did not know 
fe plant, but the Greeks and 
tlomans did. 

The word madder is from the 
inglo-Saxon madere, the madder 
plant. 

MAGNESIUM, a METAL, one of 
Me ELEMENTS. It isvery abundant, 
jiut is never found free, that is, alone 
i itself, and so is somewhat costly ; 

t it can be made by the chemist, 

d when a cheaper way of making 

is found out, it will be very valu- 
When pure it is a soft, silver- 
rhite metal, which can be hammered 
ut or made into wire. It does not 
Whange in dry air, but in moist ait 


MAGNET 


soon oxidizes or rusts. _ When 
heated very hot it will take fire and 
burn with a dazzling bluish-white 
light. Thin narrow ribbons of it are 
burned where much light is wanted, 
its light being forty times stronger 
than gaslight. It is much nearer 
to sunlight in quality than the electric 
light. Photographers use it to light 
up caves and other dark places 
where sunlight cannot enter. It is 
also used for making signals and in 
fireworks. 

When burned, magnesium unites 
with OXYGEN and leaves a white 
powder, which has neither taste nor 
smell, This is magnesia (magne- 
sium oxide). It will not melt in any 
common fire, and is therefore used 
for making crucibles for chemists. 
Magnesia united with sulphuric acid 
makes magnesium sulphate, com- 
monly known as Epsom salts, be- 
cause found in a mineral spring at 
Epsom, England. 

Magnesium gets its name from 
Magnesia in Thessaly, whence mag- 
nesia is said to have been first 
brought. 

MAGNET, a substance which has 
the power of attracting or drawing 
iron to itself. The loadstone, or 
natural magnet, is a kind of iron 
ore found in different parts of the 


world, especially in Sweden, and in. 


the States of New York and New 
Jersey. If a loadstone be held near 
to iron filings they will cling to it 
in acluster. Many needles may be 
raised up by it, and even tacks and 
small nails; and if the loadstone be 
a large one it will hold up quite a 
heavy weight. This power which 
the loadstone has of attracting iron 
is called magnetism. 

The loadstone can give this power 
to pieces of iron and steel so that 
they also will attract iron. This is 
done by rubbing the loadstone sev- 
eral times along a piece of iron or 
steel, when the iron or steel will be- 
come a magnet and have the same 
power which the loadstone has. A 
bar of iron or steel to which magnet; 
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ism has thus been given is called an 
artificial magnet. Common iron will 
not keep this power long. But steel 
will. Magnets are made in different 
forms, but the most com- 
mon ones are the straight 
bar magnet and the horse- 
shoe magnet. Bar mag- 
nets are often made by 
putting several thin bars 
together in a_ bundle. 
Such a one is much 
stronger than a single bar 
of the same size, because 
thin bars can be more 
strongly and evenly mag- 
netized than thick ones. 
Horseshoe magnets, which 
are so called because they 
are made in the shape of 
a horseshoe, are also made 
stronger by putting several 
thin ones together. 

The power which mag- 
nets have is not equally 
strong in all parts of their 
surface. If a bar magnet be rolled 
in iron filings, the filings will collect 
mostly about the two ends, as shown 
in the picture, while in the middle 
there will be a place where there will 
be none. The two ends of the mag- 
net, where the magnetic power is 
strongest, are called the poles. 
These poles differ from each other, 
as will be seen if the magnet be bal- 
anced on a sharp point so that it 
may turn in any direction, like the 
needle in the compass. It will then 
move round in a line nearly north 
and south, one end always pointing 
toward the north and the other end 
toward the south. For this reason 
the pole of the magnet which points 
north is called the north pole, and 
the one which points south the south 
pole. Ifthe magnet be turned round 
so that the north pole points toward 
the south, it will soon turn back and 
point toward the north again. This 
is because the earth itself is a great 
magnet, having one pole at its north 
end, which draws the north pole of 
the magnet in that way. The power 


of the magnet to turn toward the — 
north is not changed by shutting it — 
up in glass, paper, wood, copper, or 
anything which has no iron in it, 
Thus, the COMPASS works just the | 
same when shut up tight in a brass + 
box with a glass over it as if it were 
in the open air. 

If a magnet be cut in two in the © 
middle two magnets will be made, 
each of which will have a north and — 
a south pole. If these be again di- — 
vided, other magnets will be formed, | 
each having’ a north and a south — 
pole, and so on no matter how — 
many parts it may be divided into, ~ 
If now one of these magnets be © 
placed so that it will turn round on — 
a point, like the compass needle, and — 
the poles of another magnet be © 
brought near to one of its poles, it will 
be found that the north pole of one % 
magnet will attract or draw toward © 
it the south pole of the other one, but 
will repel, or drive away, its north pole, | 
and that the south pole of the first § 
one will attract the north pole of the 
second one, but will repel its south { 
pole. Thus poles of the same kind 


Fig. 2.—Horseshoe Magnet. 


repel, while poles of different kinds } 
attract each other. But either pole | 
of a magnet will attract a piece of | 
iron which is not magnetic ; and the | 
strongest attraction takes place when | 
both the poles of one magnet can be | 
put on the surface of the piece of | 


This can be done with the 
orseshoe magnet, as shown in the 
icture, where S and N are the south 
find north poles. Such a magnet is 
the best kind, either for raising 


A magnet does not lose any 
\flf its power by giving magnetism to 
|ther bodies, but gains power and 
gecomes stronger. But they do lose 
ower if left alone by themselves any 
ength of time. They are therefore 
sually fitted with apiece of soft iron 
jjalled an armature (from Latin avma- 
va, armor), shown at A in Fig. 2, 
with a hook below it to hang a small 
weight on. If the weight be added 
jo a little each day the magnet will 
lowly grow stronger. This is be- 
ause the armature itself is turned 
to a magnet, with its north pole 
ext to the south pole of the horse- 
hoe magnet and the two, acting 
‘a each other, add to each other’s 
itrength. 

Electro-Magnets. Magnets may 
koe made by ELECTRICITY. If a 
yaeedle of hard steel be laid across a 
| -wire through which a 
current of electricity is 
passing, such as the 
wire of a Voltaic bat- 
tery, the needle will 
at once become mag- 
netic, one end being 
a north pole and the 
othera south pole. A 
piece of soft iron laid 
across a like wire will 
also become magnetic, 
but will remain so only 
a short time, while the 
steel needle will stay 
soalways. The mag- 
net will be made much 
stronger if the wire be 
coiled around the iron 
or steel, as shown in 
the picture Fig.3, at A. 
Such a coil is called a 
helix (Greek, a wind- 
| ing). To keep the 
coils of wire from touching each 
ther when thus wound the wire 


\ 
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should be covered with silk thread. 
If the soft iron bar, B, be put loosely 
inside a helix, and the two ends of 
the wire, a and 4, be connected with 
a Voltaic battery, the iron bar will 
become so strongly magnetized that 
it will be held up, and it will also 
hold up a weight hung to it; but as 
soon as the current of electricity 
ceases, the magnetism ceases and 
the bar and weight will drop. Tem- 
porary magnets thus made by an 
electric current are called electro- 
magnets. 

The strongest electro-magnets are 
made by bending a piece of soft iron 
into the shape of a_ horseshoe, as 
shown in the picture, Fig. 4, and then 


Fig. 4.-—-Horseshoe Electro-Magnet. 


winding round it a copper wire cov- 
ered with silk thread. If now the two 
poles of a Voltaic battery (see ELEC- 
TRICITY) be joined with the ends of 
the wires, A and B, one pole being 
joined to A and the other to B, so 
that the electrical current will pass 
through the wire coiled round the 
horseshoe iron, the iron will at once 
become very strongly magnetic, so 
much so that it will hold up the arma- 
ture C, and a heavy weight fastened 
to it. Electro-magnets have been 
made so strong that they could hold 
up a weight of two tons, or as much 
as two common loads of coal. But 
as soon as the connection between 
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the horseshoe and the Voltaic bat- 
tery be broken, so that the current 
through the coiled wire shall cease, 
the power of the magnet will be lost 
and the weight which it held up will 
at once drop. 

If a piece of hard steel, instead of 
soft iron, be wound with a helix of 
wire, and an electric current be al- 
lowed to flow through the wire, the 
steel will not only be magnetized, 
but will stay a magnet even after the 
current ceases. Jt will then be just 
like any other magnet, and will draw 
iron to itself. As this magnet was 
made by electricity soit may be used 
to excite or make electricity. If we 
wind a wire round a magnet, and 
join the two ends of the wire to- 
gether, we may make a current of 
electricity run through the wire by 
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touching the end of the magnet with i 
a piece of soft iron, or even by bring= | 
ing the iron near the end. The rea= 
son of this is, that the iron disturbs | 
the magnetism in the magnet, and ~ 
any change in the condition or state — 
of a magnet will produce electricity | 
in a wire wound round it. This © 
current, which is called a magneto- | 
electric current, because it is caused 
by a magnet, will flow through thegy 
wire every time that the iron is | 
brought near to and taken away | 
from the magnet. 

Induction Coil. In 1832 Faraday ~™ 
discovered that the starting, stop-— 
ping, or variation of an electric cur= | 
rent from a Voltaic battery would © 
induce other currents in wires near 
but not in contact with the conducs 
tor of the voltaic current. Such cure | 


Diagram of Induction Coil. 


rents he named currents of induction 
or Induced currents. This discov- 
ery led to the making of many kinds 
of apparatus to. utilize it, among 
them, the /zductéon Cozl, called also 
Ruhmkorff Coil from its inventor, a 
German-French mechanician, Hein- 
rich Daniel Ruhmkorff (1803-1877), 
which has many important uses. 
The general plan is shown in the 
illustration. In this 7 is a core of 
soft-iron or of straight soft-iron wires, 
around which is wound a coil of com- 
paratively coarse wire, P,, P; called 
the primary coil (the black lines). 
Outside the primary coil, and insu- 
lated from it, is another coil made of 
many turns of fine carefully covered 


wire, Py, Py, called the secondary coil, | 
the two ends of which are shown in | 
fand ¢. The wires a and é are sup- } 
posed to be connected with a vok | 
taic battery. The current entering | 
through @ passes round and round | 
the primary coil, coming out at the | 
further end. When it reaches f, it | 
passes by a spark to V, the spring or } 
vibrator, which has a piece of soft | 
iron at its top, and thence back to | 
the battery through 4. The current, | 


The ins | 
terruption of the current causes the | 


\pre to lose its magnetism, and this 
Hi ange sends a strong inductive cur- 
1 nt round and round the wire of the 
«tcondary coil, finally causing a spark 
| leap across the air-space between 
H As soon as the core loses 
|\5 magnetism, the piece of soft iron 
jh V is released and it flies back to 
s first position, closing the circuit 
ain and permitting the current to 
w round through the primary once 
ore. This operation is repeated 
zain and again, the induced current 
jhch time causing an electric spark 
Wt z¢ ¢. The part marked C, called 
Ine condenser, regulates the flow of 
\dlectricity from # to V. 
| It must be understood thoroughly 
fhat the current from the battery 
iyhich passes through the primary 
oil and that passing through the 
econdary coil are not the same. 
‘The primary current does not get in- 


| 
bb the secondary current because the 


hjoils are insulated from each other. 
‘The primary current is a umdzdzrec- 
‘Vona/, though a discontinuous or in- 
pprrupted, current, that is, it always 
‘lows in one direction; the second- 
‘ry current, which is induced by the 
nagnetism of the core, is called an 
lternating current because it alter- 
Aates, flowing an instant in one di- 
fection and immediately reversing 
nd flowing in the other, the alter- 
‘dation occurring often many times 
lin a second. The stoppage of the 
bbrimary causes a direct current in 
he secondary; the starting of the 
hprimary a ‘reverse current in the 
secondary. The latter current too 
i ay be made more or less powerful 
H han the primary by increasing or de- 
ttreasing the number of windings in 
dhe secondary coil: thus, if the pri- 
ypary coil has ten windings and the 
fpecondary coil one hundred, the lat- 
ter. will have ten times the voltage or 
sower of the former, and vice versa. 
| This ability of changing the power 
bf a current of low voltage into one 
bf high voltage makes the Induction 
Coil a very useful instrument. It is 
‘utilized in one type of the instrument 


i 


MAGNET 


called the Transformer, by which 
the voltage or strength of an alter- 
nating current may be increased or 
decreased. A transformer that in- 
creases the voltage is called a “ step- 
up transformer,” and one that de- 
creases it a “step-down transform- 
er.’ The latter is used in carrying 
a high-power current from a trans- 
mission or main line into houses and 
other buildings where the high cur- 
rent would be dangerous. The cur- 
rent thus transformed may be safely 
used for lighting and other purposes, 
while causing very little loss of en- 
ergy. 

The terminals of the secondary 
coil may be made of such a length 
that the spark between them will 
occur a long distance away from the 
instrument. This makes it possible 
to use it for firing charges of gun- 
powder and other explosives in mines 
and quarries, and for lighting gas- 
jets in churches, public halls, and 
other places not easily accessible. 
It is also used in medicine in the 
form of the small electrical machine, 
the two handles of which are con- 
nected with the terminals of the 
secondary coil. By holding one of 
these handles in each hand the cur- 
rent of electricity flows through the 
body, giving a peculiar tingling to 
the nerves of the arms and hands. 
Such a stimulus is thought to be ben- 
eficial in various forms of nervous 
debility. The Induction Coil is used 
also in TELEPHONE work, and in 
many experiments in the laboratory, 
as with VACUUM TUBES. The prin- 
ciple underlying it, called electro- 
magnetic induction, is that which 
makes possible the dynamo-electric 
machine, commonly called the Dy- 
namo. : 

Dynamo. The dynamo-electric 
machine or generator is a machine 
for changing mechanical energy or 
power (see MACHINE) into an electric 
current, through electro-magnetic 
induction. Properly speaking, the 
Dynamo does not create electricity, 
as many think, but electrical pressure 
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al Ee eee 
or force, just as a pump creates|duced electric currents described 


water pressure and not water. 
must be understood also that a 
Dynamo is not a MOTOR. The 
Dynamo, which is run by some 
mechanical power, generally a steam 
engine or a water turbine, makes the 
electrical energy which is changed by 
the motor into mechanical energy 
and made to do work. : 

Dynamos are of many kinds, some 
of so many parts and so complicated 
in construction as to render them 
difficult of description. But all work 
on the same general principle of in- 


y 
Edison Dynamo, 


rent is generated by them. When 
the armatures are made to revolve 
past the field magnets, a current of 
electricity is induced in them which 
flows alternately iz one direction and 
in the other, as explained under In- 
duction Coil. The operation may be 
reversed, that is, the field magnets 
may be made to revolve past the 
armatures, but in either case the 
result is an induced current. 


Such a machine is called an 


It !above, 


although the induction is 
caused in a different way. Coils of 
insulated wire are so arranged that 
they can be given a rapid rotary 


motion as they fly past strong electro- — 


magnets. Both the coils for the in- 


ducing currents and those for the ~ 


induced are generally wound on 


magnets. The former are called field © 


magnets and the space around them 
in which the magnetic pressure acts 
is called the magnetic field. The 
latter are called armatures (Latin 


armatura, armed) because the cure © 


Alternating-Current Dynamo. 


changed into a direct current. 


There is also a  Direct-Current | 
Dynamo which gives a direct con= 


tinuous current without a com- 


mutator. 


1 
r 


- 


B (" 
increasing the number of rotatislll f 
coils, the current may be correspond= } 
ingly increased. By using an ap- | 
paratus called a commutator (Latin | 
commuto, to change), the alternat- | 
ing current may be commuted or } 


In this kind, called the | 


portance of insulators. 


ramme-ring type, the armature 
jpnsists of copper wires wound 
}gund an iron ring. This‘ type is 
Ag that is, if a direct current 


fed into it it will act as a motor. 
ll direct-current motors act on this 
inciple. In the ordinary alternating 
}urrent dynamo the armature consists 
\ wires wound ona drum or cylinder. 
his, called from its inventor the 
fiemens armature, is used in the 
\kéiemens, Edison, Weston, Westing- 
) yuse, and many other dynamos. 
|| We thus have two general types of 
namos, Alternating-Current and 
jirect-Current Dynamos. Where 
|e power is needed for constant’ or 
Jeeady work, as in electric lighting 
nd in running small machines, thé 
/Uternating-Current Dynamo is 
thiefly used, but in street railway 
work, where quick work is needed, 
ine Direct-Current Dynamo is pre- 
prred. The Edison Dynamo, shown 
the illustration, is much used in 
\dectric lighting. 
|| Power House. Electric energy 
r power is usually collected in a 
litation called a Power House, by 
of dynamos worked by a 
{team engine or by a turbine run by 


water power, and transmitted thence 


y insulated wires to distant places, 


i here it is made to do duty in furnish- 


g light and power for mechanical 


‘uses. It must be always borne in mind 


dhat the current after feeding the 
etor or electric light has to pass 
‘back again to the dynamo to form a 
omplete circuit. A break anywhere 
ill stop the current, hence the im- 
In the over- 
ead trolley system the current is 


‘transmitted from the positive pole of 


he dynamo through the line wire and 
ack again through the rails to the 
egative pole of the dynamo. At 


sistated intervals the current is re- 


4 electrolysis (Greek 


versed, being sent out through the 
rails and returned through the line 
wire, as a current flowing constantly 
in one direction is apt to injure water 
and gas pipes near the track through 
elehtron and lyszs, 
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loosening), or electric decomposition 
of the moisture and salts in the earth. 
The products of this decomposititon 
act chemically on the pipes, which 
are not injured directly by electricity, 
and destroy them. 

In cities where overhead wires are 
not permitted, the conductors are 
laid in conduits under ground, 
usually in earthenware tubes. This 
system is more costly than the over- 
head system, and it is more difficult 
to insulate the wires. On elevated 
roads and roads in tunnels the cur- 
rent is often supplied through a third 
rail, the circuit being completed 
either by another such rail or by the 
track rails. 

The large wires through which 
the current flows from and to the 
power-house are called the mains. 
Branch wires leading from the mazns 
to supply houses, stores, factories, 
etc., are called service-wzres. There 
are always two of these, one wire 
carrying the current into the builc- 
ing, and another leading it out of the 
house and connecting with the other 
main. From the service wires other 
wires called rzsevs carry the current 
through the building, feeding the 
lights, motors, etc. 

As this transmission of power is 
by means of conductors of copper 
wire, which are expensive, electric 
power companies try to carry the 
current on as small a wire as pos- 
sible. The main wire from a power- 
house usually carries a_ current so 
strong that it would be dangerous tc 
use inhouses. The power or voltage 
is therefore reduced by the use of a 
transformer described above. 

Electric Power System. The 
possible transmission of electrical 
power over great distances has led 
to the utilization » of water-falls, 
especially in the United States, for 


the production of electric energy. 

notable instance is that at Niagara 
Falls, where the water taken from 
the river a mile and a half above the 
falls on the American side, iS cons 


veyed ina canal 116 feet wide and 17 
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feet deep at its lower end, and then 
carried down two hundred feet in 
pipes, 74 feet in diameter, under the 
turbines. These in turn revolve ten 
dynamos, each of 5000-horsepower, 
thus supplying 50,000-horsepower, 
and this capacity can be doubled, if 
needed. 

Another great system is in Califor- 
nia, where the Colgate plant utilizes 
the mountain streams and the upper 
waters of the Yuba River to turn 
turbines in the same way. Bui the 
power is greater, for while the fall of 
water at Niagara is only about 200 
feet, that in California is more than 
700 feet. As the scarcity of fuel in 
that State, makes the use of sieam 
engines costly, this immense electric 
power is supplied to a large region 
around, even to places 250 miles dis- 
tant. It lights twenty or more cities 
and towns, runs street cars, printing- 
presses, flour and woollen mills, and 
other industrial shops, pumps water 
for municipal purposes and for ir- 
rigation, operates mining hoists, gold 
dredges, and stamping mills, and 
many other industries once worked 
by steam. Power is transmitted to 
seventeen counties, the most pop- 
ulous of central California, and is 
even carried across the Straits of 
Carquinez by cables 4,500 feet long 
supported on towers 375 feet high, 
and into Oakland, where it operates 
the street cars and many other indus- 
trial enterprises, 

The word magnet is from the La- 
tin and Greek magnes, loadstone, 
which was named from Magnesia, 
in ancient Thessaly, where natural 
magnets were first found. 

MAGNOLIA. Most of the shrubs 
and trees called magnolia belong to 
North America, though some are 
found in India, China, and Japan. 
The principal kinds in the United 
States are the laurel magnolia or 
sweet bay, which grows in nearly all 
the States; the great-leaved mag- 
nolia, which grows south of Ken- 
tucky; and the great-flowered mag- 
nolia, which grows from North Car- 
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Olina southward. The last is an 
evergreen, and is the most beautiful 
of all the magnolias. The flowers 
are large, pure white, and vera 
sweet, 7 
The magnolia was named after 
Pierre Magnol (1638-1715) professor © 
of botany at Montpellier, France. i 
MAGPIE, a black and white bird 
of the crow kind, but with a much | 
longer tail than the crow. It is com- 
mon in Europe and in the north | 
parts of America, but is not often | 
seen near the Atlantic coast of them 
United States. The magpie is noted 
for its cunning, is easily tamed, and 
may be taught to speak a few words, ] 
It is a bold, impudent bird, and will 
attack a dog, a fox, or any small bird © 
of prey without fear. It chatters all - 
the time, from which comes the ’ 
saying, to “chatter like a magpie.” | 
Magpies build their nests in the tops 
of high trees, and lay usually seven 
eggs, of which they take the greatest 
care, both the male and the female 
taking turns at sitting. 
The magpie belongs 


Se 


ee 


| 


gs to the order’! 
Passeres or perching BIRDS. | 
The word magpie is short for | 
magot-pie or margot-pie, margot be- 
ing an abbreviation of Margaret, and | 
pie, Latin Azca, the magpie. | 
MAHOGANY, the wood of a tree 4 
of the same name which grows in | 
South and Central America and the | 
West India islands. The tree is | 
very large, being often five feet # 
thick. The wood is hard, close- } 
grained, quite heavy, and of a rich — 
reddish-brown color, usually with — 
beautiful lines or veins. It is much — 
used for furniture, and for the inside ft 
woodwork of railway cars, some- } 
times solid, but more often as a y 
veneer, or thin layer to be glued on 4 
to cheaper wood, Mahogany differs } 
in value according to the color and * 
beauty of its veins. What is called + 
Spanish mahogany, with a figured | 
grain, comes chiefly from Santo ti 
Domingo and Cuba. Sometimes — 
single logs have been sold for more 


|, The word mahogany is from ma- 
wagonz, the West Indian name of the 


| MAMMALS, the first or highest 
fdlass of vertebrate ANIMALS, so 
alled because they all suckle their 
poung at the breast. Mammals, like 
}iirds, are warm-blooded, but they 
iliffer from them in being viviparous 
l-that is, they bring forth their 
oung alive, while birds hatch theirs 
icom eggs. They are also generally 
jovered with hair, and never with 
feathers; but some have a bare skin, 
fis the whale and porpoise; some, 
\wool, as the sheep; some, bony 


fcrmadillo ; and some, quills or bris- 
[des, as the porcupine and hedgehog. 
t} Mammals are alike in having the 
foody divided into the three parts 
ff head, neck, and trunk. This 
yannot always be seen in_ live 
ammals, but it can in their skele- 
ons; and the neck, although it 
iffers in length from that of man to 
What of the giraffe, is, with only two 
vot three exceptions, made up of 
even vertebre or joints. Mammals 
reathe by means of lungs, and 
laever, like fishes, through gills. 
Chey differ, too, from fishes in having 
§,. double heart, that is, a heart divided 
hinto two parts. Most mammals are 
‘yuadrupeds (four-footed, from Latin 
wuatuor, four, and ges, plural pedes, 
Hoot), butin man hands take the place 
H f the fore feet, while in whales, seals, 
ite., the feet are paddles. Their 
Heeth differ according to the food 
i hey eat, some being made for cutting, 
tome for grinding, and others for 
holding the food while the animal 
Hears it apart. Most mammals have 
“wo sets of teeth, the first set coming 
put and being replaced by a second 
Dne, but some never have but one set. 
ammals do not change their homes 
Wwith the seasons, as most birds do, 
sut spend the summer and winter in 
Whales are excep- 
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south every winter into the warmer 
waters of the Atlantic. 

Mammals are usually divided into 
eight orders which, beginning with 
the highest, are: 

I. Primates (Latin przmus, first), 
so called because its members form 
the highest order in the class. It 
includes man, together with the apes, 
baboons, monkeys, and lemurs, 
animals which most resemble man 
in general character and in dentition 
or form of teeth. Primates are 
divided into several families, of which 
man occupies a separate one by him- 
self, the Homznzde (Latin homo, 
man). See PRIMATES (C. N. H). 

Il. Here (Latin, wild beasts), 
including the flesh-eating animals, 
called also the Carnzvora or Car- 
nivores (Latin carzzs, flesh, vorare, 
to devour), because they live mostly 
on flesh food. The greater part of 
the Ferz live on land, but some, as 
the seals, sea-lions, walruses, etc., 
live in the sea. Most of them pursue 
and kill their prey and though all 
éat animal food, some live partly 
on a vegetable diet. Most of them 
too have fur-covered skins and feet 
with four or five toes, provided with 
strong claws. The order is divided 
into two suborders: /7ss¢pedza 
(Latin fisszs, cleft, Aes, foot), animals 
with separate toes adapted for walk- 
ing, and Péunzpedia Latin fpznna, 
feather, Hes, foot), those with webbed 
feet fitted for swimming. The Fis- 
sipedia include the families felide, 
Hyenide, Canide, Mustelide, Ur- 
side, and Procyonide. 

1. Felidae (Latin felzs, cat), includ: 
ing all the cats, as the lion, tiger, 
leopard, panther, lynx, cougar, Jaguar, 
common cat, and others. All have 
soft cushion-like feet, so that they are 
able toget near their prey without 
being heard, and short strong legs 
fitted for leaping. They have also 
sharp claws, which are shut up when 
they walk, but can be thrust out 
when they wish to use them. Their 
senses are sharp, and they can see by 


|night almost as well as by day. 
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Their teeth are fitted for cutting and 
tearing flesh, their chief food in their 
wild state. In the picture, which 
shows the skull of the common 
house cat, may be seen the way the 
teeth are set in all members of the 
cat family. 


Skull of a Cat. 


2. Canide (Latin canzs, dog), in- 
cluding the dogs, wolves, foxes, 
jackals, etc. Ali have usually five 
toes on the fore feet and four on the 
hind feet. Their claws are not re- 
tractile, that is, cannot be shut up 
and opened as in the cats. They 
sometimes eat vegetables as well as 
flesh. 

3. Hyenide (Latin hyena), in- 
cluding the hyenas, which are half 
way between cats and dogs. 

4.. Mustelide (Latin mustela, 
weasel), including many valuable 
fur-bearing animals, as the weasels, 
sabies, ermines, ferrets, skunks, 
minks, badgers, martens, otters, and 
others. They have long slender 
bodies, are very bloodthirsty, and 
most of them have a strong smell. 
They live in the hollows of trees, 
holes in walls, or in burrows in 
the ground, whence they go forth 
at night in search of prey. The 
others differ somewhat from others 
of the family, as they live near water 
and feed chiefly on fish. 

5. Urstde (Latin ursus, bear), in- 
cluding the bears, which have heavy 
massive bodies, thick limbs, and five 
toes armed with strong claws on 
both fore and hind feet. The claws 
cannot be retracted. In walking the 
whole sole of the foot is put on the 


ground, so that a bear’s tracks look | 
much like those of a man as shown © 


in the picture. On this account they 


are called plantigrade (Latin planta, 4 
sole of the foot, gradz, to walk), | 


animals. They differ in this from 
cats, dogs, and some other animals, 
which walk on the toes and are 
therefore called dzgztigrade (Latin 


digttus, toe, gradi, to walk) animals, _ 
Bears are not altogether flesh eaters, — 


but often eat fruits and vegetables. 


Hind Foot. 


Fore Foot. 
Feet of Bear. 


6. Procyonide (Greek fro, before, 
kyon, dog), including the raccoon of 
North America and some other ani- 
mals of moderate size with planti- 
grade feet. 

The Pinnipedia include the fam- 
ilies Otarztda, Phocide,and Triche= 
chide. 

1. Otarz¢de (Greek otarzon, small- 
eared), including the eared seals, the 
fur seals, and the sea-lions. All 
these have external ears and limbs 
fitted for walking. 

2. Phoctde (Greek phoke, seal), 


including the common seals of the § 


North Atlantic. They have no ex- 
ternal ears and they are covered 
with stiff hair with no fur under- 
neath. 

3. Trichechide 
hair), including the walruses. 
have no external ears and the upper 
incisor teeth are developed into im- 
mense tusks. 

Il. Ungulata (Latin ungula, 
hoof), including all hoofed animals or 
those having one to four blunt nails 
or hoofs. In all living ungulates the 
toes never exceed four and the feet 
are never plantigrade. The Ungu- 
lata comprise the following families 

1. Laperéde, including the tapirs. 


(Greek fhrzx, 
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the _rhino- 


| 3. Egucde (Latin eguus, horse), 
yincluding the horse, ass, zebra, and 
\qQuagga. 5 

| 4. Hippopotamdda, the hippopo- 
éamus. 

| 5. Suede (Latin sws, hog), in- 


‘eluding the common hog, the wild 


|| 6. Camelide 


yboar, and others. 

(Latin camelus, 
}eamel), including the camel, lama, 
yguanaco, etc. 

| 7. Tragulide (Greek ¢ragos, 
yoat), the chevrotains or moose-deer. 
| 8. Cervide (Latin cervus, deer), 
tincluding the true deer, elk, reindeer, 
amusk deer, etc. 


|| 9. Grraff¢de, the giraffe. 


|| 10, Bovide (Latin 60s, 0x), mam- 
ymals with paired hollow horns, as 


‘ithe bison, buffalo, ox, sheep, goat, 


aelv. Cere 


‘antelope, gazelle, etc. 

| 11. Antilocapride (Greek antho- 
Wops, antelope, Latin cafra, goat,) 
comprising the pronghorn of the 
ywestern United States. 

| 12. Elephantide, including the 
delephant, the only mammal with a 
long proboscis or trunk. 

(Gatiny Yeetwzs, sea 
monster), comprising aquatic mam- 


iimals without hind limbs and with 


| 


\lowing families : 


flat paddles. The order is sometimes 
called cefacea. It includes the fol- 
balena, 


1. Balentde (Latin 


whale), the whalebone whales. 


dorifice for blowing), 


j] porpoises, narwhals, etc. 


2. Physeteride (Greek physeter, 
the sperm 
whales. 

3. Delphinide (Greek delphin, 
dolphin) including the 


V. Chiroptera (Greek chezr, hand, 
pteron, wing), comprising hand- 
winged mammals, as the bats, the 
bones of whose wings afe like those 
in the hand of man, though much 
longer. These are the only mammals 
that really fly. The order includes 


4 several families (see C. N. H.). 


VI. Lusectivora (Latin zusecta. 


SES 


dolphins, 


called because 
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insect, vorare, to devour), comprising 
the insect-eating mammals, such as 
moles, shrews, hedgehogs, etc. They 
are all small, and most of them are 
nocturnal burrowing animals, only a 
few being aquatic or arboreal in their 
habits. For the families of this 
order, see /usectzvora (C. N. H.), 
VII. Gires (Latin gis, dor- 
mouse), comprising the rodents or . 
gnawing animals, formerly called 
Rodentia. It is the largest order of 
the mammals and is marked by 
peculiarities of teeth, which are 
fitted for gnawing wood, the shells 
of nuts, and other similar hard 
things. The Glires are mostly small 
and arboreal, though some are bur- 


rowers and some aquatic. They 
are all vegetable feeders, The 
principal families are: 

1. Sczurtde (Latin scéurus, 


squirrel), including the tree squirrels, 
chipmunks, flying squirrels, gophers, 
marmots, etc. 

2. Haplodontide (Greek haploos, 
simple, odous, tooth), the sewellels 
of western North America. 

3. Castortde (Greek 
beaver), the beavers. 

4. Muride (Greek mys, mouse), 
comprising rats, mice, hamsters, 
lemmings, volves, etc. 

5. Dipodide (Greek dz, two, fous, 
foot), comprising the jumping mice, 
jerboas, etc. They are called ‘‘ two- 
footed”’ on account of the great 
length of the hind as compared with 
the fore-limbs. 

6. Hystricide (Latin hystrzx, por- 
cupine), the Old World porcupines. 

7, Erethizontide (Greek erethizo, 
to imitate), the New World porcu- 


kastor, 


ines. 
‘ 8. Chinchillide (Spanish chin- 
chilla), the chinchillas of South 
America. 

g. Cavidde (Indian cavy), com- 
prising the guinea-pig, etc. 

10, Leportde (Latin depus, hare), 
comprising the rabbits and hares. — 

VIL. Marsupialza (Greek marsz- 
pos, pouch), or pouch .animals, so 
the females havea kind 
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of bag or pouch in which they carry 
their young for some time after 
birth. Marsupials were among the 
earliest Known mammals, but are 
now nearly extinct. The chief 
families are : 

1. Macropodide (Greek makros, 
long, ous foot), the kangaroos. 

2. Didelphyide (Greek dzs, double, 
delphys, uterus), the opossums. 

Besides these eight orders, all of 
which are represented in North 
America, are several other orders 
peculiar to foreign countries. AZom0- 
tremata, comprising the duck bills 
and the echidnas of Australasia; 
Edentata, toothless animals chiefly of 
South America, including the sioths, 
and ant-eaters, armadillos, and pan- 
golins, and the aard-vark of Africa; 
and the Szrenza, including. the 
marine manatees and dugongs, 

MAMMOTH, the name commonly 
given to an extinct mammal of the 
elephant family, whose fossil remains 
are Common in parts of Europe, Asia, 
and America, especially in their 
northern portions, though it did not 
exist in Norway, Sweden, or Den- 
mark, so far as is known. It was 
abundant however, in England, 
France, and Germany, and in the 
North of Asia. In the United States 
its remains have been found from 
Alaska to Mexico, and as far west 
as Oregon and California, but the 
species south of the latitude of Wash- 
ington was larger than the more 
northerly one. The northern Mam- 
moth was about the size of the In- 
dian elephant, with a thick skin, 
covered with coarse brown_ hair 
twelve to fifteen inches long, with a 
shorter yellowish wool-like hair at 
its base, giving the animals a warm 
covering suited to a cold climate. 
The tusks were longer than those of 
the elephant and more curved. 

The mammoth once roamed in 
herds through the great forests of 
the north, especially in the plains 
and along the banks of rivers. Like 
the elephant, it was herbivorous, liv- 
ing largely on the buds and leaves of 


trees, and on the cones of the fir and 
and pine, for grinding which its tee 

were specially adapted. Though it) 
has not lived for ages, many have 


been found frozen in the ice in| 
Siberia in so good a state of preser= 
vation that their flesh has been eaten 
by dogs and other animals. Their” 
tusks are so plentiful in Siberia, ~ 
and in the islands off the coast, as to 
make animportant trade inivory. It 
is supposed that the mammoths_ 
were overwhelmed and destroyed 
during the glacial period. 
MAN, the first and principal order 
of MAMMALS, which form the first 
class of vertebrate ANIMALS. Manis | 
put at the head of the animal king=— 
dom because he is the superior on 
all animals. He is the only anim 
that always walks erect, the only | 
one that may truly be said to have | 
a hand, and the only one that 
talks. It is true that monkeys can _ 
stand erect or nearly so, and that | 
they use their fore feet sometimes | 
like hands; but they usually walk — 
on all fours, and their hands are | 
fitted for only a few motions, whi 
those of man are adapted to almost | 
every kind of movement. Parrots, _ 
too, and some other birds, can bee 
taught to speak, but their words are | 
only imitations of those of man, and _ 
they cannot make language. In | 
some things man is inferior to other | 
animals : he cannot swim as well as | 
fishes can; he cannot fly like birds; } 
he cannot run, nor jump, nor climb, 
as well as many quadrupeds and in- 
sects; but he can do a greater num: 
ber of things than any other ani 
mal. It is not, however, in his bod a 
that man chiefly excels all other } 
animals, but in his mind, which } 
enables him to reason and to use his [ 
limbs and his faculties. The mind | 
is seated in the brain, and man there= | 
fore has a much larger brain, consid= | 
ering the size of his body, than any } 
other animal; and his system of | 
NERVES, which is connected with 
the brain by means of the spinal } 
marrow, and which radiates from i | 


| 
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stretches in all directions, like a 
ries of white threads, to every 
prt of the frame, is much more per- 
iF ct than in any other living being. 
f Mankind has been divided by 
\ 


fferent writers in several different 
fiiays, some classing men according 
}) the shape of their skulls, some 


fd some according to their hair; 
jut the most usual classification is 


‘| Asia, near which they are sup- 
‘sed to have first lived. This fam- 
fi; is the most powerful and best 
Pivilized of ail the races, and in- 
Miudes nearly all the great nations 
jnown in history. It now occupies 
|\ll of Europe, a large part of West- 
rn and Southern Asia, Northern 
ilfrica, Australia, and most of North 


| Il. Mongolian or yellow race, so 
Hhlled from Mongolia, now a part 
\£ China, where they came from. 
(they live now mostly in China and 
apan, and in Northern and Eastern 


2 from Ethiopia in Africa, 
\ hich once was a much larger coun- 
fy than it is now. This family live 
jiefly in Central and Southern Af- 
hica. 
,| IV. Malay or brown race, named 
‘tom the Malay Peninsula in South- 
im Asia. This family live now in 
outheastern Asia and in most of 
| e islands of the Indian Archipel- 
“zo and of the Pacific. 

‘| V. American or red race, made 
Np of the Indians of both North 
ind South America. 

| All these families may be subdi- 
jided into many kinds, some of 
hich differ greatly from each other. 
Thus the features of the Jew are 
ery marked, and the American or 
) nglishman is easily told from the 
ferman and the Irishman. 
Notwithstanding these great differ- 


III. Ethiopian or black race, so 
| alled 


ences in the families of mankind, 
most writers think that all men had 
a common beginning, and are de- 
scended from one pair of parents, 
who lived many thousand years ago ; 
but there are some who deny this, 
and who believe that each family of 
mankind is separate and had a sepa~ 
rate pair of parents of its own, and 
therefore that there is no blood rela- 
tionship. between the different fam- 
ilies. Other writers believe that 
man is descended from an animal 
something like the ape. It is not 
thought that any of the now living 
apes was the ancestor of man, but 
that some former kind grew little by 
little both in body and in mind until 
it became like man, and afterward 
advanced through many ages of 
growth to man’s present condition, 
But whatever was the origin of 
man, it is now proved that he lived 
on earth thousands of years ago, at 
the same time with many animals 
that have long been extinct. Man is 
known to have lived at least as early as 
the quaternary epoch of the EARTH, 
in what is called the glacial period, 
when a great part of Europe and 
America was covered with ice, when 
the British Islands were joined to 
the mainland of Europe, when Sicily 
was joined to Africa, and Africa to 
Europe at Gibraltar. At the same 
time lived the hairy mammoth, the 
woolly rhinoceros, the cave bear, 
the cave hyena, the cave lion, and 
the Irish elk, all of which are now 
extinct, and are known only by their 
bones, found in CAVES or buried in 
the earth. We know this from 
finding the bones of man mixed 
with their bones, together with 
flint and bone tools and weapons. 
Man was then a savage much like 
the Eskimo of to-day, living by hunt- 
ing and fishing and clothed with the 
skins of wild beasts. He dwelt in 
caves, in the hollow trunks of trees, 
or even in sheltered places among 
rocks, ate raw the flesh of the ani- 
mals he killed, and sometimes it is 
feared, the flesh of his fellow man, 
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He dropped the bones and shells of 
his food where he ate it, and thus 
grew up in time the great deposits 
in CAVES, under the LAKE-DWELL- 
INGS, and in the heaps called 
KITCHEN-MIDDENS, which have 
preserved for us all we know of his 
history. 

Prehistoric Man. When man be- 
gan to be civilized, long before the 
historic period when he began to 
keep records, he passed through 
three stages of growth, commonly 
called ages: the Stone Age, the 

ronze Age, and the Iron Age. 
These ages cannot be separated one 
from another, like periods of time, 
for they sometimes overlap one an- 
other; nor have they been in all 
places and at all times alike; the 
Stone Age in Europe passed away 
before history began, but there are 
savage tribes on earth who are still 
in their Stone Age. These terms 
are used, then, only to mark different 
stages in man’s civilization. When 
man first entered into the Stone Age 
he made tools and weapons out of 
roughly chipped flint stones, but he 
soon learned to grind and to polish 
them, and in somecases to ornament 
them; so some writers divide the 
Stone Age into two parts—the rough 
stone age and the polished stone age, 
It was in this age that man began to 
till the soil and to tame the animals 
which have ever since been his ser- 
vants and companions. In the 
Bronze Age he made tools and Wweap- 
ons out of a mixture of about nine 
parts of copper and one part tin. 
This alloy, which is harder than iron, 
through not so hard as steel, made 
very good knives and swords, far 
better than those of flint. It is prob- 
~ able that man used pure copper be- 
fore bronze, and some writers make 
a Copper Age between those of stone 
and iron. This was certainly the 
case with the mound _ builders in 
America, who hammered out the 
soft copper of Lake Superior before 
they learned to harden it. After a 
long time man found out how to 
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smelt iron, which then took the place 
of bronze and the Iron Age began 
Thus man went on through different 
stages of civilization, gaining knowl- 
edge little by little and conquering 
one after another the problems of 
nature until he became as he is to- 
day—the ruler of the world and of 
all things in it. Fi 

Body ofMan. The body of man 
is covered with SKIN, under which 
is what is commonly called flesh, 
but which is rightly called musele, 
Muscle can easily be divided into! 
little slips or shreds, each one of 
which is fastened tight at its ends,| 
but is loose in the middle. Each one 


threads called nerves, and also many 
blood-vessels called veins and arte) 
ries. Under the muscles in most’ 


the Arms and Legs. 

1. The Trunk is hollow from the 
neck to the legs, and is divided inte! 
two parts by a partition running} 
across itcalled thediaphragm, The| 
part below the diaphragm is large] 
than the one above it, and is callec! 
the abdomen or belly. In it are the 
liver and the STOMACH, and below) 
them the intestines or bowels ar) 
coiled up in many folds. Under the 
bowels, in the back part of the abdo: 
men are the two kidneys. The! 
smaller part of the trunk, above the 
diaphragm, is called the thorax 1 
chest. In the middle of it lies the! 
heart, and on each side of the hear | 
are the two LUNGS. 

The human trunk then is a long) 
rounded box to hold the inner parti) 
or organs of the body, which, taker! 
together, are called the viscera. It! 
front it is covered with only museli) 
and skin ; but if there were nothing! 
but soft material all around, it wouk 
not keep its shape, so it is held uj} 
by the backbone () behind, and it! 
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bones of the middle hand; %, Bones of the 
fingers ; Z, Tibia or shinbone; #, Fibula ; 2, 
Tarsal or ankle,bones ; 0, Metatarsal or instep 
bones ; 7, Bones of the toe; g, Kneepan; 7, 
Femur or thigh-bone;s, Hip bone; ¢, Humer- 
us or arm bone ; #, Collar-bone, 


the chest the sides are straightened 
by the ribs. These are thin hoops of 
bone made fast to the backbone 
behind and meeting in front in the 
breastbone (d@), made up partly of 
bone and partly of gristle, and 
named the sternum. 

The backbone is not one bone, 
but a pile of twenty-four bones put 
one above the other, and so jointed 
together that each one can turn on 
the other. If this were not so, the 
body could not bend, but would be 
stiff. Each one of these joints is 
called a vertebra, and is formed 
like the one shown in the article 
ANIMAL. When all the joints 
are fitted together, the holes in 
each come one above the other so 
as to make a long tube, called the 
spinal canal, because the spinal 
cord, which leads from the brain, 
passes through it. On the top of 
this column of bones rests the head. 
The upper bone of the part of the 
backbone called the neck vertebra 
(c) has two places hollowed out in it, 
and: on the bottom of the head are 
two little rockers which fit into them 
so that the head can move easily. 

2, The Head is a roundish 0x of 
bone, covered over with flesh and 
skin. The bony case, which is called 
the skull, is made up of several 
bones, only two of which are shown 
in the picture, but is all in one piece, 
with the exception of the lower jaw- 
bone, which is so joined to the up- 
per jawbone that it can be opened 
and shut. The upper jawbone does 
not move at all except when the 
whole head moves. The opening 
between the two jawbones is the 

ape of the mouth. 
ere aa e In the jawbones are set the teeth. 


Parietal bone or side bone of skull; 4, ; * 
ntal or forehead bone ;c, Vertebre of ‘the | The teeth are like the bones in some 
‘3 d, ayenan eae Be pinal things, but they do not grow like 
yumn or backbone ; adius ; g, Ulna; 4, j $ 
pal or wrist bones ; 3, Metacarpal bones or them. a The bones grow with the rest 
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of the body, but teeth are never any 
larger than when they first come 
through the gums, This is because 
the outside of the teeth, or the en- 
amel, as it is called, has to be very 
hard, so that they can cut and grind 
the food; and this enamel when 
once made is finished, and does not 
grow any more, If the first teeth 
should stay in the head they would 
be too small when the person grows 
up, and as the jaws grew they would 
be far apart instead of close to- 
gether. So the first ones begin 
to be shed about the seventh year, 
and a new set, larger and more in 
number, take their place little by lit- 
tle, but the second set does not 
become full until the person is 
nearly of age. 

There are only ty.enty teeth in 
the first set, ten in each jaw, but the 
second set when full has thirty-two, 
or sixteenin each jaw. Teeth are 
divided into incisors, canines, and 
molars. The incisors (Latin zy- 
czdere, to cut in), or cutting teeth, 
are the four front teeth in each jaw; 
the canines (Latin canzs, dog), so 
called because they are very long 
in the dog, are the two sharp-pointed 
teeth which grow one on each side 
of the incisors; the molars (Latin 
mola, a mill) are all the teeth back 
of the canines, and are used to grind 

the food. 

’ The skull has a rounded kele in 
its underside, and when it is set on 
the top of the backbone this fits di- 
rectly over the spinal canal, so that 
if a long wire were to be pushed up 
from the bottom of the backbone 
through the canal it would go right 


up into the hollow part of the head. 


In this hollow of the head is the 
brain, which tapers off at the bottom 
and runs down the canal in the back- 
bone, forming the spinal cord, On 
each side of the skull is an opening 
for the canal of the EAR, and in front 


are two rounded hollows called or-|] 


bits for the EVES, and an opening for 
the nose. 


Between the head and the trunk is 


| Scooped out so that the humerus fits 


the neck, through which the backs 


bone passes. In the front part, be 
sides muscles, nerves, and bloods 
vessels, are two tubes, the trachea, | 
commonly called the windpipe, and 
the oesophagus, commonly called the | 
gullet. These tubes both lead from | 
the throat, which divides into two in 
the upper part of the neck. The 
windpipe, which is made firm by 
hardish rings in it, ends in the lungs, 
but the gullet, which is soft so that 
its sides lie flat together, runs down 
through the chest, lying close to the | 
backbone, and_ passing through a. || 
hole in the diaphragm enters the abel 
domen, where it widens out into the - 
stomach. At the lower end of the | 
stomach it narrows again into the 4 
intestine, and, after winding about a 
good deal in the lower part of the’ 
abdomen and forming the bowels or 
intestines, finally leaves it. This _ 
long tube, made up of the gullet, | 
stomach, and intestine which thus | 
goes entirely through the body withe— 
out opening into it, is called the alis ? 
mentary canal, ‘f 
3. The Arms and Legs have no > 
hollow parts, but are made up of a | 
framework of bones covered with | 
flesh and skin. The arm is made | 
up of the upper arm, which is rightly — 
called the arm, the lower or fores | 
arm, the wrist, and the hand. The 
bones of the arm are made up of one | 
rather large bone (¢) reaching from i 
the shoulder to the elbow, and of 
two bones in the forearm. The bone | 
in the upper arm is called the hu- | 
merus. Itis fastened tothe shoulder= 4 
blade by such a joint that it can | 
turn in any way. The shouldeaay 


blade is jointed in front with the of | 


lar -bone (vz), which makes a kind of |} 
brace for it. Of the two bones in the | 
forearm the one which is largest at | 
the elbow is named the ulna (¢), and” 
the one which is largest at the wrist 
the radius (f). The end of the 
lumerus at the elhow is rounded, | 
and the same end of the ulna is | 


nc jG 


‘s 


into it, This makes a joint, but 


oat) 


fich a one that the ulna can move 
ti ly up and down and not sidewise. 
| can shut up so as to lie flat 
wainst the front of the humerus, 
je can be straightened out, but 
({nnot be bent backward. The 
fidius, the other bone of the fore- 
ym, is so made that its end at the 
»bow moves over both the end of the 
jumerus and the end of the ulna, so 
ijat they both move together when 
e arm is raised or lowered; but 
), has also another motion, by 
jeans of which the forearm may be 
ined round so as to bring the 
Bces, they would fall out of their 
cs if they were not fastened 


jhlm of the hand up or down. 
Although all these bones are 
tited into each other so as to make 


dere. In a dried skeleton they are 
ually fastened with wires or strips 
| brass, but in the arm of a live 
erson the bones are joined _to- 
ether with flat thin bands called 
fgaments, which hold them firmly 
|| place, but let them move easily. 
| lhe ends of the bones are made 
i ooth by a kind of gristle which 


[. 


ktows all over them, and which is 


} 

st as the ball of the eye is kept 
joist by tears. Two bones thus 
}tting into each other, their ends 
bing made smooth with gristle and 
sept moist, and being held in place 
ky ligaments, form what is called a 
bint. There are many other joints 
ti the body, but, although they differ 
ttom each other in some things, they 
I] workin much the same way. To 
blend the arm, or to work any other 
hart of the body, some force must 
tle used; this force is told about 
tinder MUSCLES. The wrist and 
and are made up of twenty-seven 
ones, which work together in many 
Wlifferent ways so that the hand can 
hake a great many movements and 
io almost anything it is wanted to 
jo. The parts can be seen in the 
icture, marked Z, z, and &. 
| The leg is made up of the thigh, 
he lower leg, which is rightly called 


pt always moist by a kind of fluid, 
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the leg, the ankle, and the foot. The 
hip bones, to which the leg bones 
are joined, are fastened tight to the 
lower part of the backbone. On the 
outside of each hip bone (s) is a 
round socket or hollow, in which fits 
the head of thethigh-bone(v). This 
bone, which is named the femur, is 
the largest and strongest one in the 
body. Its lower part is made much 
like the elbow end of the humerus, 
and it is jointed with the principal 
bone of the leg (e), commonly called 
the shinbone, but rightly called 
the tibia, which holds up the whole 
weight of the body. The fibula (7), 
or small bone of the leg, lies on the 
inner side of the tibia. It does not 
help to hold up the body, but it is so 
fastened to the tibia that it helps it to 
move. Over the joint of the knee is 
a little flat bony cap (g) called the 
knee-pan, one of the uses of which is 
to keep the joint from being hurt. 
Like the hand and wrist, the ankle 
and foot are made up of many differ- 
ent bones (twenty-six in all), the gen- 
eral form of which can be seen in the 
picture. This is not because the 
foot has as many movements as the 
hand, but because it needs to be very 
loose and springy, so that one can 
walk, run, and jump easily. If it 
were all one bone, it would be stiff 
and clumsy. 

Nearly all parts of the body are 
filled full of blood-vessels and nerves. 
The blood-vessels come from the 
heart, the NERVES from the brain; 
so that the heart and the brain are 
the two great centres of the body, 
Everything in the body is made 
from the BLOOD, and in the brain is 
the mind, which does all the thinking 
and gives to man all his senses, 
The average life of man is 33 years. 
One fourth of the people on the 
earth die before the age of 6, one 
half before 16, and only one person 
of each 100 lives to the age of 65. 

Facts about Man. ‘The population 
of the earth is about I,540,000,000. 
Of these, 380,000,000 live in Europe, 
850,000,000 in Asia, 160,000,000 in 
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Africa, 100,000,000 in North Ameri- 
ca, 45,000,000 in South America, 
and 4,000,000 in Australasia. Ac- 
cording to race, the population is 
estimated at: Aryans (see C. P. P.), 
550,000,000; Semites, 75,000,000; 
Turanians, 640,000,000; Malays, 35,- 
000,000; American Indians (N, & S. 
America), 15,000,000; besides Hot- 
tentots and others. Divided accord- 
ing toreligion, the estimate is : Chris- 
tians, 485,000,000; Confucians (see 
CONEUCIUS, C. P. P.), 256,000,000 ; 
Brahmans, 190,000,000; Mohamme- 
dans, 180,000,000; Buddhists, 150,- 
000,000; Taoists (common people 
of China), 45,000,000; Shintoists (Ja- 
pan), 15,000,000; Jews, 11,0C9,000. 
Besides these, about 120,000,000 are 
Polytheists, or worshippers of many 
gods. Of Christians about 235,000,- 
ooo are Roman Catholics, and 145,- 
000,000 Protestants; of the remain- 
der 100,000,000 belong te the Ortho- 
dox Greek Church. 

The number of people speaking 
the various languages of Europe 
are: English, 125,000,000 ; German, 
78,000,000; Russian, 75,000,000 ; 
French, 53,000,000; Spanish, 45,- 
000,060 ; Italian, 35,000,000; Port- 
uguese, 15,000,000, 

MANDOLIN, a stringed musical 
instrument, like a lute. The body 
which is shaped underneath like a 
shell, is formed of several pieces of 
wood bent into shape; the upper or 
flat side is the sounding-board, and 
it hasa finger-board with frets on a 
neck like a guitar. The mandolin 
has four to six double or single 
strings, and is played with a plectrum 
of tortoise shell held in the right 
hand while the left hand makes the 
notes on the finger-board. It is used 
chiefly for accompaniment, but 
several mandolins played together 
make very sweet music. 

The word mandolin is from the 
Italian mandolino, the diminutive of 
mandola, mandora, or pandora, 
a kind of lute. 


MANGANESE, a metal, one of the| fi 


ELEMENTS, It is not found as a 


metal, but only in the form of oxides | 
(see OXYGEN). When pure it looks 
somewhat like cast-iron, is grayish= 
white and brittle, and rusts quickly in - 
the air. It is used in the arts chiefly ' 
when alloyed with other metals 
Mixed with iron and steel, manganese 
renders them harder and more 
elastic; with copper it makes an 
alloy like that of copper and tin, and 
with zinc an alloy like nickel silver, | 
Manganese bronze is hard and of 
the color of gun metal. An alloy oe 
manganese with aluminum is hard | 
enough to scratch glass. Some of | 
the salts of manganese are used in 
calico printing, painting, and in make 
ing enamels for pottery. | 
The word manganese is altered | 
from magnesium, a name first given 
to this metal, but now used for’ 
another metal. | 
MANGO, the pickled green fruit | 
of the mango tree, which first grew | 
in the South of Asia. It is now cule | 
tivated in India, Ceylon, Persia, and } 
in the hottest parts of Africa and 
America. The fruit, which is oranges 
colored when ripe, is about as large | 
as a goose egg, and contains a large } 
flattened stone with a delicious sweet 
pulp around it. It is much used as | 
a dessert in hot countries, and is 
sometimes preserved as a sweetmeat | 
in the West Indies. The green fruit 
is pickled and spiced in the East } 
Indies, and sent to foreign countries. } 
The word mango is from mangga, * 
the Malay name of the mango tree. 
MANILA, or MANILA HEMP (so ; 
called because brought mostly from } 
Manila, in the Philippine Islands), 
a material made from the threadlike } 
strips, called fibres, of a kind of 
banana or plantain tree, which grows } 
in the Philippine Islands. The leaf | 
stalks, from which the fibres are | 
taken, are pulled off and beaten with # 
wooden clubs. The fibres are after= } 
ward hackled like FLAX, and then } 
carefully sorted, the coarse ones bes } 
ing used for cordage, etc., and the } 
ne ones for weaving. Ropes and } 
cordage made of manila are very | 


p 
f 
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frong and lasting. Fine cloths, 
h as napkins, veils, muslins, etc., 
woven out of the finer fibres, 
e so fine that one can almost see 
them. Much PAPER is 


NMAP (Latin mappa), a drawing 
)presenting on a plane the whole or 
ybart of the earth’s surface. As a 
vane is a flat surface it is more dif- 
iult to represent on it the curves of 
tle earth than on a globe, where the 
\tcles can be laid out accurately. 
‘hrious methods have been devised 
|; overcome this difficulty, none of 
nich are very satisfactory, but the 
jaangement of the meridians and 
jrallels (see LATITUDE AND LON- 
TUDE), in curves, as commonly 
Hen in maps, answers the purpose 
z rly well. Parallels of latitude are 
mbered'on maps north and south 
jpm the Equator, and meridians of 
angitude east and west from a given 
bleridian, usually the one passing 
trough Greenwich, figures showing 
ij former being placed on the side 
| the map and those showing the 
fitter at the top and bottom, By 
tleans of these the latitude and 
pingitude of any place on the map 
lay be found at once. Maps are 
jually made on a certain scale, as 
Lh inch to the mile, which means that 
yich square inch of. the map repre- 
‘ ts one square mile of the earth’s 
yirface. Various conventional signs 
ve used to represent natural feat- 
“ies, aS mountains, hills, rivers, 
ains, etc., and on the oceans cur- 
mts and winds. Political divisions, 
\| states, counties, towns, and capi- 
Mls, are similarly marked, as are also 
ililroads and other roads, canals, etc. 
/puntries and smaller political divis- 
ins are usually indicated by differ- 
it colors, and the oceans and other 
ibdies of water are tinted blue. 
{In the construction of geographi- 
\l maps covering large areas, the 
incipal places dre located accord- 
ig to their latitudes and longitudes, 
‘id the lines of coasts and of coun- 
es, rivers, roads, etc., are plotted 


from the most exact surveys that 


have been made. Many surveys 
have been made by different govern- 
ments, and maps are constantly im- 
proving from the results of new sur- 
veys. Maps representing the nat- 
ural features of a country, its moun- 
tains, rivers, plains, etc., are called 
topographical (Greek fopos, place, 
graphein, to describe) maps ; and 
those delineating coast lines, chan- 
nels, shoals, reefs, etc., Aydrograph- 
zcal (Greek hydor, water, and graph- 
etn) maps. Maps also are made to 
represent the courses of the winds 
and of oceanic currents, isothermal 
lines or lines of equal heat, the geo- 
logic formation. of different regions, 
and the flora and fauna of various 
countries. There are also maps of 
the heavens on which are laid down 
the positions of the principal stars 
and constellations. As stars all 
look much alike, differing chiefly in 
brightness alone, they are divided 
into groups called constellations. 
This was first done by the ancients, 
who gave the names of animals, of 
men, and of other objects to the con- 
stellations because they thought they 
saw in the stars of which they are 
made up some likeness to those 
things. These names are still pre- 
served on celestial maps, though the 
groups of stars bear little reseme 
blance to their names. 

The art of making maps is ancient, 
the Egyptians Persians, and other 
peoples having maps of their own 
countries. The first map of the 
world, as known to the ancients, is 
said to have been made by Anaxi- 
mander of Miletus, who lived 610 
B. C. The lines of latitude and 
longitude are said to have been 
first used by Eratosthenes, a Greek 
scholar of Cyrene, who died about 
196 B.C. But all early maps, made 
from the reports and itineraries of 
travellers and without surveys, were 
very inaccurate, even those of Strabo 
and Ptolemy, the greatest of the an- 
cient geographers, being full of ex- 
travagant errors, which were con- 
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tinued in most maps down to the | cakes of maple sugar seen in stores, 
18th century. |The most maple sugar is made 


beginning of the 
Even after the discovery of Ameri- 
ca, maps were full of inaccuracies, 
and it was not until about 1700 that 
the errors brought down from the 
maps of the ancients began to be 
corrected. Maps were first engraved 
on metal in 1478, and on wood in 


1482. 
MANATEE. See C. N. H. 
MAPLE. There are about ten 


kinds in the United States, of which 
the most common are the sugar 
maple, the red or swamp maple, and 
the white or silver maple. 

The Sugar Maple is found mostly 
in the Northern and Middle States. 
‘It is a very handsome shade tree, 
and in the autumn its leaves show 
many beautiful colors. Its wood 
ranks next to hickory for fuel, and it 
makes the best of charcoal. Some 
of it is straight-grained, and is used 
for making lasts for shoes, shoe-pegs, 
buckets, and many other articles; 
and some kinds, called curled and 
bird’s-eye maple, because its grain is 
twisted or marked like bird’s eyes, 
are used in cabinet work. The sap 
of thc sugar maple is very sweet, 
having in it the same kind of sugar 
as in the SUGAR-cane, and from it 
maple sugar and maple syrup are 
made. As soon as the sap begins 
to flew in the spring, often as early 
as February, holes are bored into 
the trunks of the trees a little way 
above the roots, and little pipes, 
- made often of ELDER, fitted into 
them. The sap, which flows out 
through the pipes drop by drop, is 
caught in buckets, and boiled down 
in great kettles until most of the 
water in it passes off in steam, and 
that which is left is thick like syrup. 
Some of this is put up in tin cans 
and sent to town for sale, and some 
is boiled down still more until it is 
so thick that when it cools it will 
turntosugar. That to be made into 
sugar is poured into pans of dif- 
ferent shapes, some round, some 
square, and some scalloped, like the 


'made up of CALCIUM, CARBON, 


x 


Vermont, New York, and Ohio, bu 
a good deal is made also in New 
Hampshire, Pennsylvania, and In 
diana. The Indians knew the value 
of maple sap, and taught Europea 
that sugar could be made out of 
They used to collect the sap in large 
birch-bark vessels, let it freeze o 

night, and in the morning throw o 
the ice. This took out some of t 
water, and they evaporated the re 
by putting hot stones into the vess 
The collecting of sap and the ma 
ing of sugar formed one of their 
annual religious celebrations. 

The Swamp Maple, someti 
called red maple, grows mostly 
damp woods and swamps. In,t 
autumn it is one of the most beau 
ful of our trees, its leaves showit 
all the shades of orange, scarlet, a 
crimson. Its wood is not so good f 
fuel as the sugar maple, c- % 
softer and burns quicker. It is usi 
for gunstocks, lasts, and cheap furs 
niture, and its bark for making a 
black dye. ; 

The Silver Maple, or white map 
which gets its name from the silve! 
whiteness of the under side of its 
leaves, is sometimes called, also, the 
soft maple, on account of the brittl 
ness of its branches. It is not fou 
very near the Atlantic coast, but 
common throughout the Mississipp 
Valley and westward to the Dakot 
and the Indian Territory. It is mu 
prized for planting on the prairi 
as it grows quickly, and makes a fi 
shade tree. The wood is ham 
Strong, close-grained, and valuabl 
excellent for the floors of hous 
furniture, ete. f 

The Saxons called this tree mapel='! 
zreow, and our name for it has grow! 
out of this word through several } 
changes. 

MARBLE, a fine kind of limestone 
used chiefly for building and for 
sculpture. It is properly a carbonate 
of lime (calcium carbonate), aa 
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MARBLE 


It is easily burned, like 
wher limestone, into lime, is soft 
ind easy to work with the chisel or 
ammer, and is generally of even 
‘rain, so that it can be split with 
Hedges. Though all marble is 
jade up of the same things, it is of 
any different kinds, some being 
/parse-grained and fit only for build- 
kg, and others fine-grained enough 
fir making statues and the most 
llicate ornaments. Some _ kinds, 
0, are very lasting, while others are 
fipft and easily crumbled into pieces 
fy the weather. 

| Marble is among the most beau- 
i ul of all stones, being found of all 
lblors, and often marked with 
ilripes, spots, and shades of many 
oe tints. White, gray, yellow, 
i 


d, blue, green, brown, and _ black 
ji arbles have been used in architect- 
tae from the oldest times, and many 
fF the quarries opened by the an- 
ents are sti'l worked. The most 
spted of the ancient white marbles 
faere the Varian, named from the 
\land of Paros, where it was found, 
| id the Ventelic, quarried on Mount 
fientelicus, near Athens. Many of 
ine finest of the Greek statues were 
\ ade of these marbles, and most of 
Ine famous temples in Athens were 
Wilt of Pentelic marble. The Parian 

uarries are not now worked, and 
Ainly a little marble is taken from 
W@ount Pentelicus. Most of the 
Yaarble used now for making statues 
| brought from Carrara in Italy, 
| here the quarries have been worked 
\ nce the time of Julius Cesar ; 
jut very good statuary marble is 
h und in Vermont, and in other 

ates of the United States. 

The most noted of the ancient col- 
"red marbles are those called by the 
#talians nero antzco (black antique), 
Wosso antico (red antique), verde 
watico (green antique), and gzadlo 
wntico (yellow antique). Nero an- 
ico is the blackest of all marbles, 
ther black marbles looking gray 

hen put beside it. It is not known 
Where it was quarried. Rosso antico 


is deep red marked with layers of 
white and fine black veins. It is 
supposed to have come from Greece. 
Verde antico is green beautifully 
marked and shaded with white. It 
was quarried in Thessaly. Giallo 
antico is sometimes cream yellow 
and sometimes bright yellow shad- 
ing into red and purple hues. We 
do not know where it was quarried, 
but some think in North Africa. 
The ancients used also many other 
very beautiful marbles to ornament 
their buildings with, some of which 
are known only through pieces 
picked up among the ruins of cities, 

Fine marbles are quarried in Mas- 
sachusetts, New York, Pennsylvania, 
Maryland, and other States, but the 
most beautiful are found in Vermont. 
Rutland County in that State pro- 
duces more than all the other quar- 
ries in this country combined, many 
thousand tons being quarried yearly. 
The beds contain varieties closely 
resembling Pentelic and Carrara 
marble and furnish fine statuary as 
well as building and decorative mar- 
ble. The colors range from white 
to black, through blue, green, yel- 
low, red, and mingled tints. In one 
quarry the marble has been exca~ 
vated to a depth of 300 feet below 
the surface. It contains immense 
chambers large enough to seat 5,000 
people, with floors, walls, and ceil- 
ings of solid marble, the ceilings 
being 200 feet above the floors. 

The marble is quarried by means 
of machines worked by steam and 
electric power. Vertical channels 
are first made by sets of chisels 
which cut downward to the proper 
depth, and horizontal holes, six or 
eight inches apart, are bored in the 
sides beneath to meet the channels. 
The blocks are then easily separated 
by driving wedges beneath. No ex- 
plosives are used. The blocks, some 
weighing 20 to 25 tons each, are 
hoisted out by derricks worked by 
steam and carried by travelling 
cranes with electric motors to the 
yards, where they are sawed up. 


MARBLES 


MARBLES are named from the| i 
Latin word marmor, marble, prob- in it. 


ably because they were first made 
of marble. Some marbles are made 
of potter’s clay and baked in an 
oven, just as earthenware is baked, 
but most of them are made of a 
hard kind of stone, found in Sax- 
ony, Germany. Marbles are manu- 
factured there in great numbers, and 

‘sent to India, China, the United 
States, and other countries. The 
stone is broken up with a hammer 
into little square pieces, which are 
then ground round in a mill. The 
mill has a fixed slab of stone with its 
surface full of little grooves or fur- 
rows. Above this a flat block of oak 
wood, of the same size as the stone, 
is made to turn round rapidly, and, 
while turning, little streams of water 
run in the grooves and keep the mill 
from getting too hot. About ahun- 
dred of the square pieces of stone 
are put into the grooves at once, 
and in a few minutes are ground 
round and polished. 

Marbles are also made out of china 
and of white marble. Such ones 
are usually called by boys “ chinas,” 
or “alleys.” Real china ones are 
made of porcelain clay, and baked 
like china-ware or other POTTERY. 
Some of them have a pearly glaze, 
and some are painted in bright colors 
which will not rub off because they 
are baked in just as are the pictures 
on plates and cups and _ saucers. 
Marble alleys are also painted some- 
times, 

Glass marbles, usually called 
| I“agates,” are made of both clear 
and colored glass. Clear glass mar- 
bles are made by taking up a little 
melted glass on the end of an iron 
rod and making it round by dropping 
it into an iron mould which shapes 
it, or by whirling it round the head 
until the glass is made into a ball, 
Sometimes the figure of a dog, squir- 
rel, or other animal is put on the end 
“of the rod, and when it is dipped 
into the melted glass the glass flows 
all round it, and when the marble is 
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done you can see the animal shut 


made by holding a bunch of gla 
rods of different colors in the fi 
until they melt; then the workman 
twists them round into a ball, 
presses them in a mould, so tha 
when done the marble is marked 
with bands and ribbons of color, 

Real agates, which are the hand | 
somest of all marbles, are made 
mostly at Oberstein in Germany, 
of the stone called AGATE. The 
workmen chip the pieces of agate 
nearly round with hammers, and 
then grind them round and smooth 
on grindstones, & 

MARCH. See CALENDAR. E 

MARJORAM, a plant, some kinds” 
of which are used as a seasoning in | 
cookery. The most common kindis 
the sweet marjoram, which came} 
from Asia and North Africa. Its | 
leaves and buds are dried and pows. 
dered and used to flavor soups, 
stews, and stuffings. 7 

The word marjoram is from the 
New Latin sajforaca which is from } 
the Old Latin amaracum, Greek 
amarakon, marjoram. | 

MARMALADE, a kind of preserve} 
made by boiling fruits, such as} 
oranges, pineapples, and quinces. | 
The most common kind is orange} 
marmalade, made usually from the} 
bitter or Seville orange. The rind is} 
first boiled enough to get off the} 
white inside part, and the outside} 
part is then cut up and boiled with} 
the juice of the orange, which has} 
been squeezed out of the pulp, and¥ 
an equal weight of sugar. 
marmalade is largely made in Dun- 
dee, Scotland, and shipped from 
there to foreign countries. 

The word marmalade is from the 
Portuguese marmalada, from mar- 
melo, a quince, probably because 
marmalade was first made from 
quinces. ; | 

MARMOT, an animal of the squi 
rel family, inhabiting the mountains 
of Europe near the snow line. It is 
about 18 inches long, with a bushy tail) 


| 
| 


24 inches and with yellowish-gray 
the top of the head dark gray. 
{/form is clumsy and its movements 
hiv. Marmots live in families in 
Ittrows, a narrow gallery five or six 
jt long leading to a circular cham- 
i, lined with dried grass, In this 
y pass the winter in a state of 
lnargy. Their food is wholly vege- 
le, and when fat they are some- 
Hes eaten by the mountaineers. 
le American marmot is the WOOD- 
JUCK. 
(MARS, one of the planets of the 
far system (see UNIVERSE). It is 
jout half as far again from the sun 
the earth (141,500,000 miles), and 
je next planet to the earth in the 
iider from the sun. Mars is easily 
tid from the other planets by its red 
Its diameter is about half 
lat of the earth (4200 miles), so 
lat it is about six times smaller. It 
fyes round the sun once in a little 
ss than two years (687 days) and 
volves on its own axis in nearly the 
/ime time as the earth (24 hours, 37 
\inutes, 22 seconds), so that its days 
nd nights are of about the same 
liingthas ours. Mars was not known 
t) have any satellites or moons until 
877, when Prof. Hall, of the Naval 
ibservatory, discovered two. They 
ire quite small, the outer one being 
ipout six miles and the inner one 
tven miles in diameter. The outer 

e goes round Mars once in 30 
burs, 16 minutes, and the inner one 

ice in 7 hours, 38 minutes. So the 

habitants of Mars may see their 
‘ner moon in all its phases in one 
wight. 

Mars is one of the most interesting 
| the planets seen through a tele- 
rope. 
thade up of reddish and greenish 
arts, supposed to be land and sea, 
ith each pole covered with white, 


&S these white masses diminish in 
liummer and increase in winter, it is 
/nought that the seasons follow each 
her.as with us, and that the atmos- 
Where of Mars is like that of the 
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Its surface appears to be. 


‘marks on the back. 
ke the snow and ice on the earth. , 


MARTEN 


earth and is acted on by the sun in 
the same way. The so-called land 
in Mars occupies about three-fourths 
of its surface and the water only one- 
fourth; but what is strange is that 
the land is intersected or divided by 
what appear to be many straight 
streams or canals, or rather double ca- 
nals, for almost everyone hasa parallel 
one beside it. Whether these are nat- 
ural or are the result of skill and labor 
we do not know, but astronomers 
hope that we shall some day have tele- 
scopes strong enough to see. 

MARSH GAS, a gas formed by 
the decomposition of dead leaves 
and other vegetable matter in wet, 
marshy places. It often collects in 
coal mines where, when mixed with 
common air, it becomes as explosive 
as gunpowder. It is therefore very 
dangerous to carry lighted lamps or 
candles in mines. Miners, who 
dread it, call it fredamp, using the 
word damp in the sense of vapor. 
To guard against its explosions. Sir 
Humphrey Davy invented the safety- 
lamp (see LAMP), formerly much 
used in English coal mines. With 
the exception of hydrogen and he- 
lium, marsh gas is the lightest of 
known gases. It burns with a blu- 
ish-yellow flame which is almost 
non-luminous, but it is often used 
mixed with other gases, especially 
ACETYLENE. More than a third of 
the bulk of illuminating gas is formed 
of Marsh gas. 

MARTEN. The pine-marten, or 
American sable, as it is more rightly 
called, is foundin the more northerly 

arts of North America, especially 
in the thick pine woods. It looks 
much like the weasel (see MAM- 
MALS), having a slim body, bushy 
tail, and short legs. Its general 
color is xusty yellow, with darker 
In winter its fur 
is very handsome, and it is then much 
hunted. It is usually caught in traps 
baited with a piece of fresh meat, 
and which are so made that a heavy 
board falls and kills the animal. Its 


fur is prized next after that of the 


MARTIN 


sable, and it is sometimes dyed and 
sold for Russian SABLE. 

The pine-marten of Europe is 
much like the American pine-mar- 
ten, but is thought to be a different 
animal, though of the same fainily. 

The marten isa MAMMAL of the 
order caruzvora, or flesh-eating ani- 
mals, and of the weasel family. 

The word marten is from the 
Anglo-Saxon mearth, marten, 

MARTIN, an American bird, of 
the swallow family, but larger than 
the swallow. The most common 
kind is the purple martin, whose color 
is blue black with purple shades. 
Martins are found in the most 
southerly parts of the United States in 
February, appear in the Middle 
States and New England in April, 
and begin to go south again in Au- 
gust. They return every year to the 
same places and _ build their nests in 
the little boxes that are usually set 
up for them around farrnhouses and 
in villages. They lay four to six 
white eggs, and usually raise two 
broods each year. In England the 
swallow is sometimes called martin, 
after Saint Martin. 

MASTIC, the gum of the mastic 
plant, a shrub which grows around 
the Mediterranean, 
sometimes twice as high as a man. 
In July and August the gum comes 
through the bark and hardens in 
little tear-shaped lumps, which are 
picked off. The Turkish ladies chew 
it because they think it makes the 
breath pure and preserves the teeth, 
When mixed with oil of TuRPEN. 
TINE it makes a fine varnish, which 
is much used for varnishing oil 
paintings. 

The word masticis from the Greek 
mastiche, which is from mastizein, 
to chew. 

MASTODON, the name given to 
a large animal not now living, whose 
bones are found in all parts of the 
earth excepting Africa. The French 
naturalist Buffon, who thought that 
this animal was eight times as large 
as the elephant, named it the « cle- 


The shrub is | 


phant of the Ohio,” some of its bones ; 


having been found near that rive 
in 1739 by a French officer. 
Indians, who had traditions abou 


it, called it the “father of the oxyae 
and said that it used to live in the 
men, 
but that the Great Spirit got angry 


@ 


old times with a race of giant 


The : 


with them and killed them both with _ 


his thunders. 
mains have since been found in Amer= 


ica and many museums have now full 
skeletons of this great animal, which 
probably disappeared in the glacial | 


period. The mastodon was a little 


larger than the elephant of the pres= 
ent day, the body being longer and 
the limbs heavier and clumsier. It 1 


had long, straight, sharp tusks, and 
probably a trunk. 
elephant’s, was vegetable. 


In early times, when the existence — 


of such animals was not known, 


large bones found were supposed to © 


be those of giants. In 1613, a skele- 
ton, dug up in a sand-quarry in 


Dauphiny, France, was bought by | 
a surgeon named Mazuyer, who | 


gave out that he had discovered it in 
a brick tomb thirty feet long and 


fifteen feet wide, inscribed “Teuto- , 
bocchus Rex” (King Teutobocchus). 4} 


This king was a barbarian who ine 
vaded Gaul at the head of the Cimbri, 
and was defeated by Caius Marius in 
the year 102 at Aque Sextia, now 
Aix in Provence. The skeleton, 
about twenty-five feet long, was 
exhibited all over France and Ger« 


many by Mazuyer, and Louis XIII. «| 


took great interest in the supposed 
remains of this giant king. The 
skeleton was kept in the Museum of 
Bordeaux. unti! 1832, when it was 
sent to the Museum of Natural His- 
tory in Paris, and was there found out 
to be the bones of a mastodon, 


The word mastodon is from the 
Greek mastos, nipple, and odous, 
tooth, and the animal was so named F 


from the form of its teeth, which look 
like teats, 

MAT, a woven fabszic of rushes, 
straw, husks, rope, or other materiak 


Many mastodon re- — 


Its food, like the 


jjats are now mostly made of hemp 


pe, but some are of India-rubber. 
{hat are called bass or bast mats is 
(kind of matting made in Russia and 
jiveden from the inner bark of the 
Jaden tree. They are used mostly 
tir packing furniture, covering tender 
jjiants in gardens, etc. 

‘The word mat is from the Anglo- 


ttle sticks of white pine wood with 
aeir ends dipped into melted SUL- 
|#HUR or brimstone. These, which 
e called brimstone matches, 
net not take fire by rubbing, but 
ie lighted by sparks made by strik- 
44g fire with a flint and steel into 
ne der, or linen rags scraped fine. 

he next kind were dipped in chlo- 
late of POTASH and some other 
jnings, which took fire when touched 
litith SULPHURIC ACID; so every 
i ox of matches sold had a little vial 
€ sulphuric acid in it. About fifty 
jars ago (1829) an English chemist 
bund out how to make lucifer 


‘t bbed, and since that time the mak- 
lag of matches has become an im- 
tiortant business. 


iyhite pine. The wood is sawed up 
into blocks, and the blocks are then 
Iprced endwise through thick steel 
lates filled full of little holes, each 
Jtist the size of a match, and made 
iharp at the edges so asto cut. 

ngland only round matches are 
inade in this way, the square ones 
i eing split by two sets of . little 
nives, one set working up and 
own and the other crosswise; but 
the United States square matches 
ire made by forcing the wood 
rough square holes. The splints 
re then dipped into sulphur, and 
‘ifterward into PHOSPHORUS mixed 

ith some other things. Sometimes 

in wax-tapers are used instead of 
wood splints for making matches, 
ind some matches are made without 


Safety matches have the sub- 
stances which make them take fire 
in two parts, neither part of which 
will burn unless it is rubbed on the 
other. For instance, the match ijt- 
self will have only potash on the end, 
while the phosphorus will be on a 
piece of sandpaper on the outside of 
the box, and the match must be 
rubbed on the box to light it. 

The word match is in French 
méche and is probably from the Latin ~ 
myxus, a lamp wick, something 
that takes fire easily. Lucifer means 
light-bringer, and is from the Latin 
lux, light, and ferre, to bring. 

MAY. See CALENDAR, - 

MELON, the fruit of a plant of the 
gourd family, to which the cucumber 
also belongs. There are in_ the ~ 
United States two principal kinds 
of melons, the muskmelon, so called ° 
because it is scented like musk, and 
the watermelon, named from its 
watery juice. Themuskmelonis sup- 
posed to have first come from South- 
ern Asia. Among the best kinds are 
the citron, cantaloupe, nutmeg, and 
pineapple. The cantaloupe is named . 
from Cantaluppi, a place near Rome, 
where it was first cultivated in 
Europe. The nutmeg is liked best 
by most people, but the green citren 
is the principal market muskmelon, 
and is largely sent from the South to 
New York and other Northern cities. 

Yhe watermelon first came from 
tropical Africa. Dr. Livingstone 
found it growing wild there in abun- 
dance, and the savages and several 
kind of wild animals eagerly ate its 
fruit. The Egyptians cultivated it 
and pictures of it are to be seen on 
their monuments. It spread into 
Asia and Europe, and Europeans 
carried it to America. Among the 
best watermelons are the Spanish, 
Carolina, mountain sweet, orange, 
and the apple-seeded. They are all 
raised largely in the South. The 
citron watermelon is used for mak- 
ing sweetmeats. Its rind or skin is 
good for making sweet pickles. 

The word melon is in Old French 


MENHADEN 


melopepon, from Greek melopepon, 
from melon (Latin malum), apple, 
and pepon, melon, so called because 
shaped like an apple. 

MENHADEN, a North American 
fish of the herring family, eight to 
fourteen inches long, greenish brown 
on the back, and white below. It is 
called along our coasts by about 
thirty different names. In southern 
Massachusetts and Rhode Island it 
is named “menhaden,” in eastern 
Connecticut “ bony-fish,’ in western 
Connecticut “ white-fish,” and in New 
York and New Jersey “moss- 
bunker.” In Maine it is known as 
“pogy,” “hard-head,” and “hard- 
head-shad,” in Delaware and Chesa- 
peake bays as “alewife’” and 
“ greentail,” in Virginia as “ bugfish,” 
in North Carolina as “ fat-back,” 
and further South as “yellow-tail,” 
and “yellow-tailed-shad.” | Men- 
haden is the best name, for it is made 
from its iNarragansett Indian name, 
munnawhatteang,which means “ fer- 
tilizer,” it having been used by the 
Indians to manure their cornfields, 
just as it is used to-day. The name 
moss-bunker, which is Dutch, was 
given to it because the early settlers 
of New York thought it looked like 
the horse mackerel, called in Holland 
marsbanker, Menhaden are taken 
in nets by the millions along the 
Atlantic coasts of New England and 
in Long Island Sound by steam 
vessels especially fitted for the busi- 
ness. Most of the fish are taken to 
oil-factories along the coast and tried 
out for their oil, the refuse being 
made into guano, but many whole 
fish are used for manure, one or two 
being put into each hill of corn or 


potatoes when planted. The oil is 
used in leather-dressing, rope-mak- 
ing, and painting. In New Jersey 


great quantities of young ones are 
caught and put up in tin boxes the 
same as sardines, under the names of 
“American sardines,” « shadine,” 
and “ ocean trout.” 

MERCURY, a METAL and one of 
the ELEMENTS, commonly called 


quicksilver, because it looks like 


silver and flows quickly. It is t 
only metal that is liquid at t 
common heat of the air. Sma 
drops of pure mercury are some 
times found, but it is usually made- 
from an ore called cinnabar (mer-_ 
cury sulphide), made up of mercury 
and SULPHUR. The metal is easily 
got out by heating it in close cast- | 
iron vessels with quick-LIME, The — 
lime takes up the sulphur, and the 
mercury passes off as a vapor 
through tubes into a vessel contain= 
ing water, where it is condensed into 
liquid mercury. Pure mercury is | 
very heavy, as bright as silver, and — 
is not tarnished by air at the come 
mon heat, but when heated it takes 
up OXYGEN from the air and is 
turned into a red powder (mercury 
oxide), By heating this mercury 
oxide still stronger the oxygen can be — 
driven off again and the mercury 
turned back toa fluid. Mercury be- — 
comes a solid in a great degree of 
cold (39° to 40° below zero, Fahren- | 
heit). 

Mercury is much used for making | 
THERMOMETERS and BAROMETERS, | 
and for getting GOLD and SILVER | 
from their ores. It was once much 
used for silvering the backs of MIR* 
RORS, but they are made more | 
cheaply with a solution of silver. | 
Mercury unites with most of the 
other metals to form alloys called | 
AMALGAMS. The principal com- | 
pounds of mercury are vermilion } 
(mercury sulphide), made up of | 
mercury and sulphur, used as a | 
paint; calomel (mercurous chloride), 
made up of mercury and CHLORINE, 
used in medicine; and_ corrosive 
sublimate (mercury chloride), also | 
made up of mercury and chlorine, - 
but in different proportions, a deadly 
poison, used for preserving timber { 
that has to be under water. . | 

Mercury is much used also in | 
making fulminating mercury, the exe | 
plosive powder put into percussion i 
caps, CARTRIDGES, and fuses. Dry } 
fulminating mercury will explode | 


ently when struck witha hammer 
any other hard thing, but when wet 
jis non-explosive, so it is always kept 


t until wanted for use. It is very 
for exploding gun-cotton, 
Mro-glycerine, dynamite, etc. 
{cinnabar, the ore from which mer- 
iy is mostly made, is found chiefly 
Spain, Austria, California, Peru, 

Russia. 

Mercury was named by the old 
Iemists after the heathen god 
tercury. 

ERCURY, one of the planets of 
jp solar. system (see UNIVERSE). 
Kis called an inferior planet, because 
orbit or pathway round the sun is 
liside that of the earth. It is, too, the 
flarest of any of the planets to the 
than 5 and in consequence cannot be 
it n by the naked eye except in the 
jest a short time after sunset, and in 
le east a little before sunrise. We 
}) not know much about Mercury. 
Hi me think it turns on its axis once 
i about 24 hours; but the Italian 
jtronomer Schiaparelli asserts that 
i revolves only once in its passage 
jjound the sun, thus always present- 

x the same face to the sun, just as 

e moon doestothe earth. Hesays 
po that it has an atmosphere, and 
Hat he has discovered on it markings 
uch like those on Mars, thought vy 
yyme to be water courses. 
‘Mercury is smaller than the earth, 
ting only about 3000 miles in dia- 
Meter; or one-eighteenth its size. 
|| goes round the sun once in 88 days, 

> its year is only about three months 


hie 
| 


bd Mercury. 
METALS, ELEMENTS which unite 
ith oxygen and hydrogen to form 
\|ASES. When we speak of a metal 
| this article we mean a pure metal, 
tom which everything else has been 
parated, The metals which we see 
lwery day are not pure, but are mixed 
rith other things. 
All metals are alike in some things. 
hey are all opaque, that is, you can- 
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not see through them; and they all 
have lustre, orashinysurface, With 
the exception of gold and copper, 
their color is a grayish white, with 
sometimes a bluish or pinkish tinge. 
In their natural state they are all 
solids, except MERCURY, which is a 
liquid; but they differ in hardness; 
titanium can scarcely be scratched 
by anything, while SODIUM and 
POTASSIUM are as soft as wax. 
Most of them are heavier than water 
(PLATINUM is more than twenty-one 
times as heavy), but some are so light 
that they will float in water (lithium 
is only about one-half as heavy). All 
metals can be melted, except arsenic, 
but some take much more {heat to 
melt them than others. 

Metals differ from each other in 
malleability, ductility, and tenacity. 
A metal is said to be malleable 
(Latin, madleus, a hammer) when it 
can be hammered out into thin 
leaves. GOLD isthe most malleable 
of all metals; next to it come in 
order SILVER, COPPER, PLATINUM, 
IRON, TIN, ZINC, and LEAD. Some 
metals are so brittle that they cannot 
be hammered at all, and some have 
to be heated to a certain degree be- 
fore they become malleable. 

A metalis said to be ductile (Latin, 
ductilés, from ducere, to draw) 
when it can be drawn out like wire, 
Gold is the most ductile of all met- 
als; next to it come in order silver, 
platinum, iron, copper, zinc, tin, and 
lead. 

A metal is said to have tenacity 
(Latin, Zenere, to hold) when it has 
strength or the power of holding to- 
gether under a strain. Iron is the 
most tenacious of all metals ; an iron 
wire will hold up twenty-six times as 
much weight as a lead wire of the 
same size. Next to iron in tenacity 
come the other metals in the follow- 
ing order; copper, platinum, silver, 
zinc, gold, tin, lead. 

Only seven metals were known to 
the ancients: gold, silver, mercury, 
copper, lead, tin, and iron, but now 
between fifty and sixty are known 


sulphates ; 
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(see ELEMENT). Bismuth was found 
out in the fifteenth, zinc in the 
sixteenth, and arsenic in the 
seventeenth century ; of the rest, ten, 
including cobalt, platinum, nickel, 
and manganese, were found out in 
the last century, and all the rest in 
his century. 

About one-half of all the known 
metals are very scarce, and some of 
them have been seen by only a few 
persons. A few of the metals are 
found in the native state—that is, 
pure or unmixed with other minerals 
~-but most of them are generally 
mixed with oxygen or sulphur. 

Compounds of Metals. When 
mixed with other elements metals 
form compounds named generally 
after the element they are mixed 
with. Thus, compounds with chlo- 
rine are called chlorzdes ; with bro- 
mine, dromddes; and iodine, zodzdes. 

Compounds with oxygen, oxzdes 
and wit! oxygen and hydrogen, 
hydroxides. 

Compounds with sulphur, szd- 
phides; with sulphur and hydrogen, 
hydrosulphides. 

Compounds with nitric acid, s2- 
trates; with nitrous acid, s2¢yztes. 

Compounds with the acids of chlo- 


rine, chlorates, chlorttes, etc. 


Compounds with sulphuric acid, 
with sulphurous acid, 
sulphites, 

Compounds with carbonic acid, 
carbonates. 

Compounds with phosphoric acid, 


| phosphates; with arsenical acid, ar- 
_ sentates, etc. 


Compounds with silicic acid, sz/z- 
cates, 

Compounds with boric acid, Zo- 
rates. 

Many of these compounds are 
found in nature: thus, the sulphate 
of calcium, made up of calcium and 


sulphuric acid, is the common salt 
_ called GyPsuM; the oxide of iron, 


made up of iron and oxygen, is IRON 
ore; the carbonate of iron, made up 
of iron and carbonic acid, arother 
form of iron ore, etc. 


metallum, Greek metallon, a metal 
METAL WORK. Something has 
been told about the working of metals - 
in the different articles on them, | 
especially in IRON, COPPER, LEAD, - 
TIN, ZINC, and NICKEL, and in 
those on the ALLOYS, such as | 
BRONZE, BRASS, and PEWTER. In | 
the article STATUE also is told 
about the making of metal statues, 
in BELL about the casting of bells, 
and in the articles on cutlery, such } 
as AXE, CHISEL, KNIFE, SCISSORS, 
and SCYTHE, is described the way | 
of forging iron. In this article, | 
therefore, we shall tell only about | 
some of the finer kinds of metal - 
work, which we shall divide into ~ 
three parts—cast metal, wrought. 
metal, and electro-plate, ° 
Cast Metal is any metal melted — 
and poured into moulds, so that 
when cool it has the shape of the 
mould. This seems very easy to 
do, but it is really very hard to do | 
well, especially because some met 
als, such as gold, silver, copper, and 
iron, can be cast only in moulds | 
made of sand. The reason of this | 
is, that these metals when melted 4 
will not lie close enough in moulds } 
made of anything else to fill up the | 
finer parts, and thus the things cast 
will not be of the exact shape of the 
pattern. But when cast in sand | 
moulds these metals will flow into } 
all the smallest parts of the pattern, 
and thus make a perfect copy of it. | 
The sand is made moist enough to 
make the grains stick together, and 
the pattern of the thing to be cast is 
buried in itin the mould. The mould 
is made in two parts, so that it can f 
be opened to take out the pattern, 4 
which, when the parts of the mould } 
are closed again, leaves in the sand 
a hollow place of exactly its shape § 
and size. Into this the melted metal | 
1s poured, and when cool it forms a} 
casting of the pattern, which on 
needs smoothing to be finishe . 4 
The sand mould has to be broken | 
to get the casting out, ard a new | 


| 
iu 


| has to be made for each piece. 
dhl bronze, which is mostly cop- 
j, can be cast only in sand 
ulds; but false bronze, which is 
idle of spelter or zinc, can be cast 
jyprass moulds which open like a 
jalet mould to take out the casting, 
|| which can be used over and 
jr again to make castings. Com- 
jin mantel ornaments, gas-fixtures, 
J| many other things are cast in 
|} way out of spelter, and varnished 
iook like real BRONZE. They do 
| need so much finishing as real 
finze, which has to be smoothed 
|| polished, and they are there- 
= cheaper. 
The Japanese make very fine cast- 
sis in bronze and other metals by 
Aiking a pattern of the thing to be 
in a kind of vegetable wax, and 
covering it over with a mixture 
ay, sand, and charcoal dampened 
ih water. Several coats of this 
jj put on, each one being allowed 
‘dry, until the mould is thick 
mough. It is then heated hot 
ugh to melt the wax, which runs 
|, of a hole made for it, thus leav- 
| a space inside exactly like the 
i{tern, into which the metal is 
iired. Sometimes, instead of a 
tix model, they cover the body of 
t animal, such as a frog, a lizard, 
Ha crab, in the same way, then 
at the whole hot enough to burn 
i the animal, when they blow the 
ynes out through holes. In this way 
berfect copy of the animal is 


etal castings are not smooth and 
Mished when they come out of the 
ulds, like those which we see in 
4res, but have a good many rough 
tices on them which have to be cut 
|| with chisels and smoothed with 
ts. Sometimes a great deal of 
bor is needed to finish a piece, es- 
ially a statue where much flesh 
shown. In this the skin, the hair, 
d the drapery or clothing have to 
worked up in different ways, 
lled “ chasing,” “ matting,” etc. 
rought Metal. Under this head 
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may be put all metal things made 
by hammering, stamping, punching, 
rolling, and spinning. In old times 
much metal working was done by 
hand by slowly hammering pieces 
into shape, but now a large part of 
this kind of work is done by ma- 
chinery. Tin pans, once made of 
separate pieces cut out of sheet tin, 
and soldered together, are now 
stamped out of one piece by means 
of heavy DIES worked by steam; 
and brass kettles and many other 
things made of brass are stamped 
out in the same way. The bowls of 
spoons, too, which were once care- 
fully hammered out by many blows 
of a hand hammer, are now shaped 
with a single blow from a heavy 
drop-hammer. 

Silver plate, and the different 
kinds of metal called britannia ware, 
queen’s ware, white metal, used for 
making tea-pots, coffee-pots, soup- 
tureens, cups, and other common 
things, were once worked into shape 
by many blows of the hand hammer. 
The piece of metal was first ham- 
mered out flat, and then worked 
into shape by being hammered over 
an anvil. The parts of a vase or a 
tea-pot were thus formed in separate 
pieces, and then fastened together 
with SOLDER. But now the metal 
is rolled out into a sheet between 
heavy steel rollers, which are 
screwed closer to each other each 
time the metal is passed between 
them. The metal plate or sheet 
thus made, which is very smooth 
and of even thickness, is then shaped 
on a LATHE in a way called “ spin- 
ning.” The plate is fastened be- 
tween two pieces of wood, one of 
which, called the “ chuck,” is of the 
exact shape of the inside of the ves- 
sel to be made. The whole is made 
to turn round very fast, and the 
workman, by pressing a tool called a 
“burnisher,” which has a smooth 
steel head, against the outside of the 

late, bends it over and makes it 
take the shape of the chuck. When 
it is fitted closely, the lathe is 
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stopped, and the chuck, which is 
made up of several pieces, like a 
hat-block, is taken out. Large 
pieces like tea-pots, soup-tureens, 
etc., are usually spun in several 
pieces and put together with solder ; 
but small pieces, such as cups, are 
spun out of one piece. Much com- 
mon ware is now made by stamping 
in machines, each piece being made 
in two halves, which are then sol- 
dered together. This way is much 
cheaper, because almost any kind of 
ornament can thus be stamped on 
the piece. 

The finest way of ornamenting 
hollow ware is called refoussé, a 
French word meaning “pushed 
out.” This is done by hammering 
out from the inside metal enough to 
make the ornaments on the outside. 
This takes a good deal of time and 
skill, and is so costly that it can be 
put only on valuable work, such as 
fine silver ware. This hammering 
out makes only lumps on the outside 
having the general shape of the 
ornament, which has then to be fin- 
ished by hand with different kinds 
of tools. Repoussé work is now 
imitated so closely by stamping with 
machines that it is hard to tell it 
from the real work. 

Electro-Plate. In former times 
silver-plated ware was made out 
of metal covered with a thin plate 
of silver. The metal, which was 
usually copper, had the plate of sil- 
ver laid on it, and the two were then 
heated hot and rolled between heavy 
rollers, which fastened the two tightly 
together. The tea-pot or other ves- 
sel was then made out of this rolled 
plate. Gold-plated ware was made 
in the same way. But now all 
pieces are plated after they are made, 
in a way called electro-plating, be- 
cause it is done by electricity. 

In the article ELECTRICITY is told 
about the Voltaic or Galvanic bat- 
tery, and a picture of one made up 
of four cups or cells is given on page 
267. The ends of the wires con- 
necting the first and the last cell are 
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called the poles of the battery, / 
being named the positive pole and 
the negative pole. When these two 
poles are joined together a current _ 
of electricity is all the time flowing 
round and round in the way t 
arrows point in the picture. So 
after the Voltaic battery was fi 
made, it was found out that if t 
current was made to flow through 4 
metallic SALT, such as nitrate of SIL 
VER, the salt would be separated in 
its parts, and the metal would fast 
itself to the negative pole, while t 
ACID or other thing with which t 
metal was mixed would go to t 
positive pole. Though this w. 
known almost as soon as the batte 
was found out, it was many yeai 
before it was known how to ma 
any good use of it in plating metal. 
butit is now of great value in t 
arts, for by means of this princip 
almost all kinds of plating are don 
and many metal things are ma 
which could not be made in ar 
other way. a 
In silver and gold plating th 
pieces to be plated, which are usually | 
made of copper, brass, or Germa 
silver, because these metals a 
found to take the plate easiest, a 
hung in what is called a “bath,” a} 
kind of box large enough to hold as} 
much of the liquid to be used as will j 
cover them. For silver and gold} 
plating the liquid is commonly PO- 
TASSIUM cyanide, mixed with ho 
water. The piece to be plated is} 
hung in the liquid by a copper wal 
which is joined to the negative pole} 
of a battery. If the plating is to be} 
of silver, pieces of that metal are put} 
into the bath near the piece to be} 
plated, and they are joined to the} 
other or positive pole of the battery. } 
The electric circuit is thus made, $0} 
that a current of electricity flows | 
round and round through the silver} 
pieces, taking off silver from them} 
and carrying it to the thing to be} 
plated. Just as much metal is put} 
on the thing to be plated as is taken} 
from the pieces of silver. As the) 


jer sometimes spreads itself un- 
Hhly, the thing is kept moving a 
tk, which makes the plate of the 
fe thickness all over. When the 
jhed piece is taken out of the bath 
/( coating of silver looks dull, but 


js easily polished bright. Almost 
\|pilver-plated articles, such as tea- 
, candlesticks, vases, spoons, 


jxs, thimbles, pencil-cases, and the 
y other things in common use, 
{hinow made in this way. 

told plating is done in the same 
|”, only pieces of gold are put into 
| bath instead of pieces of silver. 
ings made of iron, zinc, tin, PEW- 
R, and britannia metal are not so 
ily plated with silver and gold as 
per, brass, and German silver; 
they are generally first plated with 
\pating of copper, which is put on 
lithe same way, only a different 
Jinid is used in the bath. The thing 
Hs coated with copper can then be 
Wily plated with silver or gold. 
ings, too, can be plated with nickel, 
ic, and other metals; and even 
Ul OYs, such as bronze and brass, 
be used for plating on copper, or 
\tals can be plated on alloys. 
Metals can also be plated on things 
ich are not metals. For instance, 
jpter or clay statues can be covered 
b 


ha metal; and cloth, lace, flowers, 
fints, and insects may thus be 
ted with gold, silver, copper, zinc, 

Even a spider’s web has been 
ed with gold and silver. In this 
y, too, copies of costly pieces of 
ital work, such as vases of gold and 
Her, may be easily made. This is 
Jhe by making a mould of the out- 
ti of the vase or other piece in wax, 
iita-percha, sulphur, or some other 
\pstance, in two parts, which are 
srward put together. The inside 
the mould is then covered with a 
ta coat of BLACK LEAD, which is 
ood conductor of electricity. The 
uld is then put into the bath, 
Here it soon becomes coated all 
ltr the inside with a thin plate of 
pper, which is an exact copy of the 
e. This is then plated in a silver 
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or gold bath just like any other 
article, and when polished can 
scarcely be told from the one from 
which it was made. 

Electrotype plates, used in printing 
books, are made in the same way. 
A wax mould is made from each 
page of type or engravings. This is 
then covered with a very thin coat- 
ing of black lead and put into the 
bath, where in two or three hours a 
coating of copper is formed on all 
parts of the mould where the black 
lead is. This coating, which is called 
a “shell,” is about as thick as 
common letter paper, and is a pers 
fect copy of the page of type. It is 
usually made stronger by pouring 
melted type metal into the back, 
which makes the plate about an 
eighth of an inch thick. When used 
this is generally tacked on to a piece 
of board thick enough to make the 
plate just as high as a common type 
(see PRINTING). 

METEOR. See AEROLITE. 

MEXICAN ONYX is not a real 
onyx, but a lime (carbonate of CAL- 
CIUM) mixed with a little oxide of 
iron, oxide of manganese, and car= 
bonic and sulphuric acids. It is 
sometimes called Mexican marble. 
The Mexican Indians call it “‘ tecali,” 
a corruption of the Aztec word ¢eocalé 
(Lord’s Mansion), because this stone, 
considered sacred, was used chiefly 
for the ornamentation of temples. 
and the making of sacrificial vessels 
and idols. Cortez and his followers 
admired it greatly and, like the Az- 
tecs, devoted it to religious uses, such 
as the making of altars and baptismal 
fonts, and some of the finest speci- 
mens of it are still to be seen in the 
churches of Mexico and Puebla. 

The principal quarries are in the 
State of Puebla, where it is found 
sometimes in the form of bowlders, 
or separate masses, from a few inches 
in size up to twelve cubic feet, and 
sometimes in veins encased in other 
rock. Some of it is white or yellow- 
ish, and some beautifully variegated 
with green, brown, red, and yellow 
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shades, Sometimes thin slabs with- 
out color are painted to counterfeit 
the more beautiful kinds, and covered 
with a coating of transparent cement 
so skilfully as to deceive all but ex- 
perts. The Indians carve the stone 
into crosses, crucifixes, reliquaries, 
inkstands, paper weights, and other 
small objects, to sell to travellers ; 
and much of it is sent to the United 
States and to Europe for the decora- 
tion of costly houses, and for mak- 
ing panels, mantel-pieces, table tops, 
clock cases, etc. 

A very beautiful kind of onyx, said 
to be superior to Mexican onyx, is 
found in New Mexico, where it is 
quarried in large blocks. It comes 
in several colors, dark green and 
cream and pink and salmon mixed, 
some striped and some mottled. It 
is easily carved and takes a high 
polish, The New Mexico building 
at the Columbian Exhibition at 
Chicago was built of it. 

MICA, a kind of mineral made up 
of several different things, and found 
in little shining scales in granite and 
some other rocks. It is commonly 
called isinglass. It is sometimes 
found in quite large pieces, which 
split up into thin plates, having a 
pearly shine, and which are so 
transparent that they can be used in- 
stead of glass in windows and lan- 
terns. It is also used in the doors of 
stoves. The largest sheets of mica 
are found in Siberia and in Sweden, 
but some very large pieces have been 
found in this country in New Hamp- 
shire and North Carolina. 

The word mica is from the Latin 
micare, to shine. 

MICROSCOPE, an instrument to 
aid us in seeing things which are too 
small to be seen well with the naked 
eye. When we try to look at any- 
thing which is very small, the image 
which the rays of LIGHT from it 
make in the eye is too small to be 
clearly seen; and if we bring the 
thing close to the eye the rays of 
light from it will be so scattered that 
the image will be blurred, that is, not 
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clear. But if we put a convex LENS I 
between the eye and the thing to be 
looked at we shall be able to bring it | 
much nearer, and the rays will be so | 
bent to a point that the eye can take 
them in all at once, and the thing will | 
appear larger and plainer. A LENS 4 
thus used is called a magnifying © 
glass (from Latin magnus, large), | 
because the thing looked at is mag-— 
nified or made larger by it. Whena | 
magnifying glass is fitted into a tube 
so that in looking through it you look | 
through the tube also, it is called a |, 
simple microscope. The compound — 
microscope is made up of two convex 
lenses in a tube, one of which is 
called the object glass, and the other . 
one theeye glass. The thing looked | 
at is first magnified by the object 
glass, and this enlarged image is — 
again magnified by the eye glass. | 
The microscope is one of the | 
most wonderful and interesting of © 
instruments, for by its means we - 
have been able to find out not only ~ 
how a great many things are made, 
but also that there are in the world — 
a great number of living things which | 
we did not know about before. It 
has shown us that every drop of | 
water, every leaf, and indeed almost | 
every particle of animal and veges — 
table matter, is filled with multis | 
tudes of little creatures so small that 
they cannot be seen with the naked | 
eye, but which are as wonderfully } 
made as ourselves (see ANIMAL= | 
CULE). | 
The word microscope is from the - 
Greek mzkros, small, and skopecn, | 
to see. a 
MILE, a measure of distance, 
equal to 8 furlongs, 320 rods, 1760 | 
yards,.or 5280 feet. This mile, called | 
the statute mile, because it was de-~ 
fined by a statute passed in Queen } 
Elizabeth’s time, is in use in Eng-_ 
land and the United States ; but the — 
mile of other countries differs much } 
from it. Thus, the German short | 
mile is equal to nearly four (3.897) F 
English miles, and the German long jj 
mile to five and three-quarter (5.753) | 


} 
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nglish miles. The Danish mile 
uals 4.684, the Swiss 5.201, and the 
wedish 6.648 miles. There are 
j\\.16 statute miles to a degree of 
he equator. A square mile equals 


. A Geographical Mile is equal to 
‘ae-sixtieth part of a degree of the 
|uator, and is therefore 6080 feet or 
{11527 statute mile. The geograph- 
hal mile is the same as a nautical 
Haile, called by sailors a knot, and is 
sed by mariners of all nations ; but 
lke Germans make the geographical 
iile one-fifteenth of a degree of the 
fquator, or four nautical miles. 
{The word mile is Anglo-Saxon 
27, from the Latin m/e, a thousand 
\.at is—a thousand paces (mzlléa 
fhasswumt). 
ppt To the naked eye milk 
\toks like a white liquid not at all 
\kansparent; but if we examine it 
hith a microscope we shall see that 
jis really a bluish transparent liq- 
id filled with round floating balls 
= fat, each one enclosed in a sepa- 
Hate film or thin skin of ALBUMEN. 
these little balls are so small that 
}: you put ten thousand of them ina 
\sw they would not measure more 
Jnan one inch, When milk is set 
way in pans in a cool place for a 
\-w hours, these balls of fat rise to 
jae top by thousands and form the 
ich yellow crust called cream. By 
thurning cream the cases of the balls 

te broken, and the fat runs together 
\ d makes BUTTER. After the 
jream has been taken off of milk, 
\rhat remains is called skim-milk. 
Mkim-milk is made up of curd or 
\aseine (Latin caseus, cheese), from 
lyhich CHEESE is made, and of 
lphey, a thin watery liquid, in which 
lhe caseine is dissolved. Milk con- 
lhins sugar also, and when it is kept 
bo long this sugar causes it to fer- 
lhent (see BEER), or work, which 
lbrms lactic ACID and turns the milk 


Ike the white of raw egg, and co- 
gulates it or makes it thick like 
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MILLET 
the white of egg boiled. This is 
commonly called curdling (see 
CHEESE). 


Milk is given by the females of all 
MAMMALS. All kinds of milk are 
made up of the same things, but in 
different quantities. Cow’s milk 
has more fat and caseine in it and 
less sugar than human milk. In 
foreign countries the milk of the 
goat, sheep, ass, mare, and bison 
are much used; but none is so good 
as cow’s milk. Inthe United States 
is made much condensed milk, which 
will keep sweet for a long time, and 
is very useful to carry on sea voyages. 
It is only cow’s milk boiled down 
until the water is out of it, and then 
sweetened with a little sugar, thus 
making a thick sweet paste which is 
sealed up in tin cans. Large AIR- 
PUMPS are used to pump the air out 
of the covered pans in which it is 
boiled, and in this way it is thickened 
very quickly. 

The word milk is from the Anglo- 
Saxon meolc, milk. 

MILKWEED, the common name 
of a family of plants, so called be- 
cause they are full of milky juice. 
All the milkweeds belong in North 
and South America, though some 
are now Cultivated in Europe as or- 
namental plants. The seeds are 
covered with a beautiful silky down, 
which has been mixed with cotton 
and made into cloth, but the threads 
are weak. In the Southern States 
the common milkweed is called 
Virginia silk. Its root is used in 
medicine. 

MILLET, the name of several 
kinds of grasses, the seeds of which 
are used for food. The grains are 
very small, but the number on each 
stalk is so great as to make it worth 
raising in countries where Indian 
corn and other grains do not -grow 
well. In Africa, India, ‘and in 
some parts of Europe it is much 
raised for food, both for men and 
cattle. The seeds are ground up 
into meal for bread, and a kind of 


-beer is also made from them, 
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The word millet is from the Anglo- 
Saxon mzZ/, Latin mz/zum, millet. 

MINK, a small animal valued for 
its fur, found in the cold parts of 
North America, Europe, and Asia. 
The common American mink, which 
looks much like a weasel, is twelve 
to eighteen inches Jong, and has a 
bushy tail half as long again. Its 
color is dark brown, though some 
are yellowish-brown, and its tail is 
nearly black. It lives in burrows 
dug in the banks of rivers and ponds, 
feeds on small birds, frogs, crawfish, 
and other fish, and will often steal 
chickens at night, at which time it 
is most active. The fur of the 
mink is sometimes called American 
sable, and it is used for making 
- muffs, tippets, etc. 

The mink is a MAMMAL of the or- 
der carnivora, or flesh-eating ani- 
mals, and of the weasel family, which 
includes also the common WEASEL, 
the ERMINE, SABLE, MARTEN, FER- 
RET POLECAT, SKUNK, and OTTER. 

MINNOW, the common name of 
many kinds of little fishes found in 
brooks in all parts of the United 
States. Some of them are really 
DACE. They are used: mostly. for 
bait to catch other fish. : 

The word minnow is probably 
from the Freach menu, small, Latin 
minutus, minute, little, 

MINT, a sweet-smelling plant. 
There are many kinds of mint, the 
most useful of which are spearmint 
and peppermint. Spearmint, which 
is the common mint found in gar- 
dens, was brought to this country 
from Europe, but is now found 
almost everywhere in the United 
States. Its leaves are used in mak- 
ing mint sauce for roast lamb, and 
for flavoring soups and_ various 
drinks. The oil of mint is distilled 
(see ALCOHOL) from them; and 
from the oil is made the essence of 
mint and mint water. Peppermint 
1s grown in the United States chiefly 
in Wayne County, New York, and 
St. Joseph’s County, Michigan, where 
large farms ake devoted to raising it. 


It is used principally for making eif 
of peppermint, for flavering cons 
fectionery, and making cordials and 
essences, Essence of peppermint is 
made by mixing the oil with alcohol, | 
It is much used in medicine. 

Mint is in Anglo-Saxon wmznte, 
from Latin menta, Greek mznth 
mint. 

MIRROR, a looking-glass. The 
manufacture of plate glass for mit- 
rors is described in the article GLASS, 
A few years ago almost all glass mir 
rors were made by coating the baek 
with a white metal commonly calle 
silver, but which was really an AMAL: | 
GAM of MERCURY and tin-FOIL 
A sheet of tin-foil was spread a 
smooth on aniron or stone table, and | 
mercury poured over it until abou 
a quarter of an inch deep, it ie | 
kept from running off by strips 
glass on three sides of the table, 
The plate of glass, carefully cleaned, 
was slid on flat from the open side, 
to keep out air bubbles; and the 
table was then tipped so that the) 
mercury not needed would run off, : 
and heavy weights were put upon the 
glass. After standing thus a few} 
hours the glass, to which the amal-4 
gam had become fastened, was taken } 
up and set aside for several weeks to } 
dry. Mirrors made in this way are | 
the best and most lasting, but most | 
mirrors are now made by spraying § 
the back of the glass with a solution } 
of pure silver. This is then painted } 
over with a brown or other dark- 
colored paint which dries at once, so 
that the mirrors are ready for use} 
thé next day. 4 

It is not known exactly when mit 
rors were first made of glass. The} 
Venetians coated them with mercury | 
and tin more than three hundred} 
years ago, and mirrors coated with} 
lead are mentioned about six hundred } 
years ago. The mirrors of the an-4 
cients were made mostly of polished 


metals, especially of bronze. _ They [ 
were usually small and round, and} 
were fitted with a handle handsomely | 


carved and ornamented. Many) 


hand mirrors have been found 
gyptian tombs. The Romans 
lid silver mirrors, and at a later 
ie, mirrors made of a black stone 


||| set into walls as panels. 
The Japanese still use small metal 
iwrors, much like those of the 
ients, and in their country the 
}inze mirror with its stand is 
netimes the only furniture in a 
The Japanese say that the 
|i goddess, who had control of sun- 
ht, once became so angry with her 
Hither that she shut herself in a 
fHe, and left the outer world in dark- 
fxs. At last a man made a bronze 
jfror with a highly polished surface, 
all the people rejoiced so loudly 
fit the sun goddess peeped out to 
| what was going on. She was 
Nit that they had found a goddess 


t 


e beautiful than herself, and 
n jealousy caused her 

iitry to see the new 

ect of admiration, the 

Apple held the mirror 

yore her eyes and she 

Jaeld the reflection of 

| + own face. The com- 

ment pleased her and 

}; came out and favored 

yan once more with 

i light. 

When she sent her 

Appted grandson (who 

iis the great-grandfather 

ithe first emperor of 

man) to conquer the 

Hirld, she gave him three 

ngs: a precious stone, 

blem of the spirit of 

lman; a sword, em- 

im of the spirit of man; 

iH a mirror, emblem of 

r own soul, “Look,” 

2 said, “on this mirror 

“my spirit; keep it in the same 
se and on the same floor with 
rself, and worship it as if you 
re worshipping me.” And ever 
ice that time the Japanese have 
Id it sacred, looking upon it in 
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regard the cross. Women keep 
it as their most valuable possession, 
and every bride is presented with 
two mirrors. 

The word mirror 
French  mzrozir 
which is from the 
Latin #zrarz, to 
admire. 

MITRE, the joint 
made by the ends 
of two pieces fitted 
together at a right 
angle, as shown in the picture. 
The joints in the corners of a pic- 
ture frame are mitre joints. They 


is from the 


Mitre Joint, 


lich the same way as Christians | live in New Zealand. 


a gree 


are usually sawn in a long box called 
a mitre-box, the sides of which have 
saw cuts through them at the right 
slant to guide the saw in cutting. 
MOA, the name given by the na- 
tives to a gigantic bird that used to 
It is called 


MOCKING-BIRD 


dinornis by naturalists. It was some- 
what like the ostrich, but taller, having 
been, when full grown, ten to fifteen 
feethigh. It had long, stout legs and 
feet with but three toes, which made 
tracks 22 inches long and 6 inches 
wide. Many bones of the moa and 
some of its eggs, much larger than 
ostrich eggs, have been dug up in New 
Zealand. It is supposed to have be- 
come extinct in quite recent times. 
MOCKING-BIRD. The mocking- 
bird is found only in North and 
South America and the West In- 
dies, It is plentiful in the warm 
parts of the United States, but is 
seldom seen in the Northern States. 
Its form is graceful, but its plumage 
is not very handsome. The general 
color above is ashy brown, and the 
under parts are white with a brown- 
ish tinge; the legs and bill are 
black, and the wings and tail nearly 
black, But although rather homely 
in looks, it is one of the gayest and 
sprightliest of birds, and one of the 
best singers in the world. Its own 
song is very sweet and pleasing, and 
it will sing the notes of other birds 
so perfectly that one can scarcely 
tell the difference between them. It 
will also whistle tunes, and imitate 
the bark of a dog, the crow of a cock, 
the sound of a saw, the creak of a 
wheel, and other sound; but it can- 
not speak words like the parrot. It 
takes great delight in singing the 
songs of other birds, passing from 
one to another with the greatest 
ease, now warbling like a canary 
or bluebird, then cackling like a 
hen, or screaming like a swallow. 
Sportsman are often deceived by 
hearing it cluck like the partridge or 
whistle like the quail, and other 
birds are frightened at hearing what 
sounds like the scream of. a hawk, 
but which is in reality only a little 
mocking-bird scarcely larger than 
themselves. Like the nightingale the 
mocking-bird often sings at night, 
beginning its song when the moon 
rises. The Mexicans call it the 
“bird of four hundred tongues.” 


The mocking-bird loves to build 
its nest in gardens near houses," 
but it does not like to have anyone 
come too near to it, and it will attack 
with great fierceness the face and 
hands of boys who try to rob if, 
The black snake, which is a great 
enemy of birds, is often driven away 
from their nest by mocking-birds, 
who dart at its eyes with their 
spearlike beaks. The eggs, which 
are usually five, are pale green with: 
brown patches and spots. Two or 
three broods are raised each year, | 

Mocking-birds are easily tamed 
and live very happily in cages, if they 
are caught when young. They 
should be taken from the nest when: 
eight or ten days old, and fed out 
few days on alittle raw meat choppe 
fine and soaked in milk. After= 
ward they may be given thickened, 
meal and water, or meal and milk,’ 
mixed now and then with minced 
rawmeat. Both young and old need 
some kind of berries, such as strawe| 
berries, huckleberries, or almost an! 
kind of wild fruit. Gravel should‘ 
be kept in the cage, and grass 
pers, beetles, or other insects should 
be given to them now and then.} 
The mocking-bird makes a ver 
familiar and affectionate pet, and is} 
long-lived. | 

The mocking-bird belongs to the 
order fasseres, or perching BIRDS,} 
and to the thrush family, in which} 
are also the American ROBIN, andj 
the CAT-BIRD. 4 

The mocking-bird gets its name} 
from its habit of mocking the songs} 
of other birds. | 

MOLASSES. See SUGAR. 

MOLE. The mole is found in| 
Europe, Asia, Africa, and North 
America, but not in South America.! 
The kinds are somewhat differenti 
in each country, but their habits are} 
much the same. . + 

The European Mole is five or six) 
inches long, with short feet armed} 
with claws, and a_ sharp hog-like} 
nose. It is usually dark brown OF 
black, and its short hairs grows 


light out from the skin, so that its 
|keeps smooth whether it moves 
yard or backward in its under- 
ie burrows, and does not hold 
|- Its senses of hearing and smell 
|\very sharp. Its eyes, which are 
Jv small, are protected by rough 
fs that cover them and keep out 
idirt when it is under ground; but 
\frn it comes to the light it uncovers 
im and then sees very well. Its 
{ll is chiefly earthworms and grubs, 
[ch it pursues underground, throw- 
\iup the earth in little ridges called 
e-hills. The house of the mole 


House of the Mole. 


ery curious, and is always made 
he same way. It is formed, as 
wn in the picture, of a little 
jund of earth in which are two cir- 
ir galleries, one above the other, 
j| connected by five passages. In 
middle of the lower gallery is a 
thd place where the mole makes 
west, in which it sleeps. This is 
Hed with the upper gallery by three 
sages, but not at all with the 
tbr one. Nine or ten other pas- 
les run in different directions from 
lower gallery, and into one of 
fe opens a passage leading down- 
lid from the bottom of the nest. 
he Shrew Mole, or common mole 
he United States, is not quite so 
e as the European mole, and is 
dark lead color, with white feet 
fitail. It lives usually near streams 
damp places. 

he Star-nosed Mole, of the north- 
parts of North America, is so 
ed because the end of its nose is 
ounded by little fleshy points, 
ing it look like a star. These 


hts are used as feelers. 


iy 
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The mole is a MAMMAL of the 
order zwsectzvora, or insect-eating 
animals. 

The word mole is shortened from 
the Old English old-warp, which is 
from the Anglo-Saxon mo/de, mould 
or earth, and weorfen, to throw up. 

MOLLUSKS, a branch of the ani- 
mal kingdom, including soft cold- 
blooded animals without a skeleton 
either inside or outside, comprising 
shell-fish, cuttlefish, squids, octopi, 
etc. It is divided into two classes : 
I. Acephalous Mollusks, or those 
without a head; and II. Cephalous 
Mollusks, or thase with a head. 

1, Acephalous Mollusks are di- 
vided into two groups; those with 
shells and those without shells. 
There are many of those without 
shells in the sea, usually found stick- 
ing in seaweed or to rocks, but we 
have not space to tell about them. 
Almost all the mollusks of this class 
which have shells are bivalves, that 
is, their shells are made up of two 
valves or parts, like the shells of 
oysters and clams. Among the 
principat bivalves are the OYSTER, 
the CLAM, the MUSSEL, the SCAL- 
LOP, and the SHIP-WORM. Most 
bivalves live in one place, fastened 
to rocks and other things at the bot- 
tom of the sea, but some cai change 
their places by means of a fleshy 
kind of tongue, called a foot. The 
animal runs this out of its shell, as 
shown in the picture, fastens it to 
something by the point, and then by 
drawing it in pulls itself along. The 
two long things stretched out on the 
right are feelers. 

The razor shell, a bivalve mollusk, 
which gets its name from its shape, 
bores into the sand with its foot. It 
can make this foot long and pointed 
like a dagger, so that it is easily 
thrust down into the sand. As soon 
as it is in, it swells out at the end 
like the clapper of a bell, which gives 
it a hold on the sand, and then by 
shortening its foot it draws its whole 
shell in quite fast. t can thus bury 


itself in a little while fifteen or twenty 
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inches deep. »Some other mollusks 
use their foot to push themselves 
along, and others give little leaps 
by bending it up under them and 
then straightening it out. 

Another family of mollusks bore 
out for themselves houses in solid 


Bivalve Mollusk, with Foot out, 


runs up to the mouth of the hole. 
Fora long time it was not known how 
the pholas bored its hole, but we now 
know that it is done by the sharp 
edges of its shells, which are harder 
than the rock they cut. Sometimes 
the hcles of boring mollusks are 
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A Pholas in a Piece of Stone, 


found in rocks far above the sea, and 
by this we know that the land in 
which they lie must once have been 
under the sea. At a place called 
Pozzuoli, on the Bay of Naples, are 
the ruins of the ancient temple of 
Jupiter Serapis, the pillars of which 
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rock. These houses are usually wide 
necks, as shown in the picture, the 
mollusk scooping it out more ai 
more asit grows larger. Inthish 
the pholas, as it is called, lives, breath- 
ing through its long tube, which it 


P 


are full of holes made by mollusks, 
We know, therefore, that this temple; 
must have been sunk in the sea at 
some time, long enough for the borers 
to do their work, and afterward 
raised up again. 

Some bivalves spin a kind of silk 
from their foot, by which they an- 
chor themselves to the rocks. This, 
silk is made in much the same way 
as the web of the spider and the 
caterpillar. There is a little bag al) 
the end of the foot which gives oul 
a fluid which thickens so that it maj} 
be drawn out into a fine thread, | 

Many threads are thus spun unti} 
a bunch or beard is formed, by which} 
the animal can anchor itself so tightly 
to a rock that it cannot be pulled of 
without breaking it. Some of then 
fasten together with these threads 
stones, pieces of coral, and other hart 
things so as to surround their shelly 
with a kind of defence, behind whic 
they can lie in safety. 

A kind of mussel called the pinna 
found in the Mediterranean, ha 
a beard so long and silky that i 
threads can be spun and woven, I 
Sicily a kind of soft cloth is some 
times made of it, and in Tarantc 
Italy, they mix it with about a thir 
of real silk and make gloves ani 
stockings of it. 

_ll. Cephalous Mollusks are di 
vided into three groups; 1. Cepha 


i's, or head-footed ones, in which 
Heet-grow out around the head; 
ceropods, or wing-footed ones, 
ih have a pair of winglike fins, 
Which they can swim fast; 3. 
fHeropods, or belly-footed ones, 
yih have a single broad foot un- 
he body. 
{| The cephalopods have a flabby 
|- and a large head, with two 
\{{t staring eyes, one on each side ; 
{fa mouth, or rather beak, bent 
ihe bill of a parrot, around which 
|hich out eight or ten arms or feet. 
\Itn they walk these arms are used 
They canrun very fast on 
peach with these feet. They 
||| also move backward in the 
itr by squirting water out of a 
| of funnel placed under the 


it animals, and usually hide 
17 during the day. 
mong the cephalopods are some 
| ten arms or legs, and some 
| eight. The principal ten- 
ed ones are the CUTTLE-FISH 
fee squid. Inthe Pacific Ocean 
4kind of cuttle-fish which can 
very high leaps. They some- 
5 jump out of the water on to 
itleck of a vessel, and some have 
|) seen to jump clear over a ves- 
Cuttle-fish lay their eggs in the 
g, and take great care of them, 
lys fastening them to something 
@ water, where they are hatched 
py the heat in about a month. 
istrong stem of some seaweed 
enerally chosen for this. The 
, Which are quince-shaped, have 


= — 


543 


MOLLUSKS 


head. Cephalopods are found in the 
waters of all the oceans ; some living 
in deep water and some along the 
coasts. ‘They live on fish, shell- 
fish, and other sea animals. As 
they cannot move very fast, they lie 
in ambush behind rocks or in holes, 
with their long arms ready and their 
eyes wide open, waiting for their 
prey. As soon as any animal comes 
within reach, it is seized, drawn in, 
andeaten. Theirarms are furnished 
with suckers, which cling tightly to 
whatever they grasp, so that even 
slimy fish are held fast. They have 
also a kind of bag filled with an inky 
fluid, which they can squeeze into 
the water on the coming of danger, 
and by thus darkening it hide their 
movements. Cephalopods are mostly 


Cuttle-Fish Eggs. 


a black jellylike string by which 
they are wound round the stem, as 
shown in the picture. Twenty or 
thirty of these eggs are generally 
hung together in a cluster like a 
bunch of grapes, from which they 
are sometimes called sea-grapes. 
The squid is much like the cuttle- 
fish in looks. The common squid, 
found on the coast of New England, 
is six to twelve inches long, but very 
large ones have been found off the 
coast of Newfoundland. In 1872 
one was seen whose body was nearly 
as long as a man, while its 


twice 
arms were five times as long as a 
man. It is thought that some of 
them grow to be at least fifty feet 
long. 

Squics make a large part of the 


MOLLUSKS 


544 


food of whales, dolphins, and por- 
poises, and small ones are cut up 
for bait for cod-fish. In ancient 
times ihey were eaten by the Greeks 
and Romans, and they are now eaten 
by the modern Greeks during the 
long fasts of their church, when they 
are forbidden to eat either flesh or 
fish. The Chinese and the Indians 
of the Pacific also eat them. 

Squids or calmars, as they are 
sometimes called, are found on the 
coast of Norway, and they probably 
gave rise to the stories of the great 
sea animal called by the old writers 
the kraken, which was said to be a 


Octopus. 


pus, found in the European seas, has 
a round body about as large as a 
man’s fist, with eight arms around it, 
each three or four feet long. Near 
the body these arms are joined by a 
tough skin, as shown in the picture, 
by opening and shutting which it 
can swim backward. It has also a 
tube which opens near its mouth, 
through which it blows out water, 
which helps it to swim in other ways. 

It can walk on its eight arms in the 
same way with the cuttle-fish. In 
the seas of hot countries the octopus 
grows very large. Such ones are 
very strong and dangerous. The 
devil fish,” told about by Victor 


mile long and to look like an isla 
when it was on the surface of t 
water, An old book gives a pictt 
of akraken drawing down into the 
a three-masted ship, around whic 
has wrapped its long arms; an 
story is told of a bishop who set 
an altar and said mass on the bael 
of a kraken lying on the shore, which’ 
he mistook for a rock. The great 
monster lay still until the service w 
done, and then ran into the sea, to 
the terror of all present. : 
The principal eight-armed cephal- 
opods are the octopus, or poulpe, and 
the argonaut. The common octo- 


Hugo in his book called “ The Toil 
ers of the Sea,” which catches a mal 
and draws him down into his cave 
is something like an octopus, bu 
there is really no such animal in thi 
world as the one he describes. 
The argonaut is more commonh 
called the nautilus. The ancient 
used to tell wonderful stories abou 
this animal, and saw in its pre 
shell the model of a ship, from whi 
the Greeks made its name of nautilus 
naus being the Greek word for ship 
Pliny, the Roman writer, says | 
raises up its two first arms with § 
thin skin stretched between them fe 


|a sail, and rows and steers with it) 


arms. But it is now known 
it moves like other cephalopods, 
}jpouting water out through a 
4) When it swims on the surface 
Ine sea, all its eight arms are 
ched out, as shown in the pict- 
H| When frightened by anything, 
iinws itself into its shell, as in the 
}Hpicture, and sinks to the bottom. 
lj the female argonaut has a shell, 
|hnale being naked and only about 

th as large. The female lays 


Argonaut 


s, live in the open sea, seldom 
Ing near the land, and are the 
cipal food of whales and sea 
We have not space to tell 


or belly-footed 
. sks, are mostly those animals 
{ih live in a single shell, that is, 
; ll made up of only one part, 
Ak is called, therefore, a univalve. 
post of them are found in the 
but some live in fresh water, 


Argonaut in its Shell. 


some onthe land. The SNAIL 
| land gasteropod. From the 
zasteropods come the beautiful 
LS which we see in museums, 
h are used for ornaments in 
gardens, and grottoes. All 
» shells were once the homes of 
animals, each of whom moved 
on the bottom of the sea by 
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its eggs in the shell, and the little 
ones are hatched in this floating cra- 
dle. In the paper nautilus the shell 
is as thin as paper, but in the pearly 
nautilus it is thicker and covered 
with fine mother-of-pearl, which is 
much used for ornamenting furniture. 
In China and other Eastern countries 
vases and drinking cups are made of 
pearl nautilus shells, which are hand- 
somely carved. 

2. Pteropods, or wing-footed mol- 


Swimming, 


means of its single foot. From one 
of these animals came the purple 
dye of the ancients, so celebrated as 
Tyrian purple. This dye, which 
was used only for coloring the 
mantles of princes and nobles, was 
a beautiful deep violet, with some- 
times a reddish shade. It was made 
from the juice of a mollusk which 
lived in a little spiral or twisted shell, 
shown in the picture, found along 
the Mediterranean coast. Near the 
ruins of the ancient city of Tyre are 


Tyrian Purple Mollusk. 


still to be seen hollow places in 
rocks, in which were found broken 
shells, as if they had been pounded 
there by the ancient dyers. 

The word mollusk is from the 
‘Latin mollusca, which comes from 
| mollis, soft. Cephalous is from the 
\Greek Aephale, head. Cephalopod 
is from fephale, head, and fous, 
genitive odes, foot ; pteropod from 
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pteron, wing, and fous; and gaster- 
opod from gaster, belly, and fous. 

MONEY. Almost every kind of 
thing which can be exchanged for 
goods, merchandise, or other neces- 
sary articles has been used at some 
time for money. In ancient Greece 
iron or copper nails were thus used, 
and the Spartans coined money out 
of iron. Cattle were used as money 
in both Greece and Rome, and from 
this came the Roman name _ for 
money, fecunza, from, pecus, cattle, 
from which we get our word “ pecu- 
niary. ’’ All the metals, even lead, 
tin, and platinum, have been coined 
intomoney. The Carthaginians had 
leather money ; it was used, too, at 
the siege of Leyden in-1574, and about 
the same time pasteboard money was 
made in Holland. The Chinese had 
paper money in the thirteenth cen- 
tury, and the skins of wild animals 
passed for money among the ancient 
Russians. In China pieces of silk 
pass for money; in some parts of 
India cakes of tea, in Abyssinia 
salt, in Iceland codfish, on the coast 
of Africa cowrie shells, and in the 
middle parts of South America soap, 
chocolate, cocoanuts, and _ other 
things. Cowrie shells were largely 
used, too, in India and in the South 
Sea islands. In old times vessels 
going to Africa after cargoes of ivory, 
palm oil, sandal wood, etc., used to 
go first to Zanzibar, or other ports 
where cowries could be bought, to 
get a cargo of them to trade with 
the natives, 

The American Indians used many 
different things : coal, bone, shells, 
mica, mother-of-pearl, agate, jasper, 
carnelian, gold, silver, copper, lead, 
and iron, money made out of all 
these having been found in their 
graves inthe West. The New Eng- 
land Indians, especially the Narra- 
gansetts of Rhode Island, made great 
quantities of shell-money which they 
called wampum or wampum-peage, 
(Indian wampum, white, and peague, 
strung beads) ; they had two kinds, 


both of the same size and shape, one | which were brought upon Nev 
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purplish or brownish black. 
white was made from the PE 
WINKLE or conch shell, the b 
worth twice as much as the whi 
from the shell of the quahaug 
round clam. In each valve of 
shells of this clam is a purplish black 
spot, called by fishermen the “ eyé,’ 
marking the place where the muscle 
that held the two valves together was 
fastened to the shell. This blackishi 
part was carefully broken out, 
ground round by rubbing on ston 
and then drilled through with a stone 
awl so that it could be strung on! 
a deer sinew or other string. White 
wampum was easier made, as the 
hollow of the periwinkle made natural 
beads which did not have to ve 
drilled. 

Wampum was used by all the 
Indians east of the Mississippi as 
money for buying and selling. They 
sold for it anything they had, skins’ 
furs, their lands, their slaves, and 
sometimes their children. Powhata 
is said to have sold Pocahontas fo| 
a bushel of Roanoke, a cheaper kine 
of wampum made in Virginia ol 
oyster sheils. The Delaware In 
dians had a treasury where they ‘. | 
a supply of wampum to pay the ex} 
penses of the tribe. At their feasts 
they used to throw handfuls of it or} 
the ground to be scrambled for by} 
the children. The English settlers} 
learned from the Indians the use Oi} 
wampum, and it became the moneys} 
of the early colonies. It was usuallyy 
strung on strings and woven int¢ 
bands as broad as the hand and sis] 
feet long, called wampum belts, or é 
fathom of wampum. The white: 
soon began to make it themselves: 
and as they had iron tools they 
could do it much faster than tht 
Indians ; but they did not smooth th 
edges so carefully, and_ their wam} 
pum was not so valuable. wa 
ton Irving, in his “ Knickerbocker# 
History of New York,” gives al 
amusing account of the trouble 


| 
i 
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fterdam by the Yankees, who 
ed oyster shells into wampum 
bought up all the goods with this 
The Indians used 
apum belts for ornaments also, 
gh glass beads were worn more 
erally at a later date. 

ne Indians of the Pacific coast 


| made shell money, but it was 
| 


_ California Wampum Shells. 
ent from that used on the 
mtic border. They manufact- 
it from several different kinds 
aells and stones, and in different 
yes and colors, though most of 
h are like beads or buttons. 
tral forms are shown in the pict- 
| The Zawok, the cheapest kind, 
a disk of white shell with a hole 
gh it by which it was strung, as 
ww. 1. Fig. 2is another shape, not 
pmmon. The zé/o, made from 


California Indians’ Money. 


ie of the red abalone, was cut 
ieces shaped like a keystone or 
x, as in Figs. 3 and 4, and some- 
; with one and sometimes with 
two holes. Those with two 
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holes were fastened together and 
worn as necklaces and head-dresses, 
or used to ornament baskets. When 
dances were given the Indian squaws 
used to wear all the money they could 
get, and old Indians in the West 
still hoard shell money for their 
wives to display at feasts, or to offer 
on the funeral pyre of some great 
chief. See BANK-NOTE, COIN, 

The word money is from the Latin 
moneta, a mint, so called from the 
temple of Juno Moneta (the adviser, 
from monere, to advise), at Rome, 
where money was coined, 

MONKEY. Monkeys are found in 
the hot parts of America, in Asia, 
and in Africa. APES and BABOONS 
are kinds of monkeys, but apes have 
no tails and baboons have only short 
tails, while monkeys have very long 
tails. Monkeys are more like man 
than any other animals, both in their 
outward form and in their skeletons, | 
and they sometimes act much like 
man; but when wild they seldom 
walk upright, preferring to go usually 
on all fours. They live mostly in 
trees, up which they climb with 
great ease, and delight in leaping 
from branch to branch, or in twist- 
ing their tail round a limb and swing- 
ing by it until they can seize hold of 
another one. Their food is mostly 
fruits, nuts, and insects. They are 
very cunning and mischievous, and 
may be taught many funny tricks. 

New World Monkeys. The mon- 
keys in America are unlike those of 
the Old World, having broad noses, 
while those of the Old World have 
narrow noses, with the nostrils close 
together. In the forests of Brazil 
and Guiana are great troops of mon- 
keys called howlers, which make a 
frightful noise during the night. As 
many as thirty or forty may some- 
times be seen in one tree. On the 
banks of the Amazon and the Orinoco 
are often seen troops of little black 
monkeys (coaitas), commonly called 
spider monkeys, because they look 
like black spiders as they swing by 
their tails among the branches of the 
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trees. The black saki is a little 
larger than the spider monkey, but 
has nearly the same habits. Its face 
is more like a man’s than that of 
any other American monkey. The 
eyes are large, its chin is covered with 
a thick beard, and it is said to drink 
out of the hollow of its hand so as 
not to wet its beard. There are also 
several kinds of monkeys in Brazil 
called marmosets, which live on fruits, 
eggs, small birds, and insects. The 
silky marmoset has silky golden yel- 
low fur, which forms a kind of mane 
on the neck. The leonine (Latin Za, 
lion) marmoset is brown with a black 
face, and has a brown mane, which 
stands up when it is angry, like that 
of a lion. It is the smallest of all 
monkeys. The striated marmoset is 
gray, and has a long, beautiful tail, 
marked with brown or gray rings. 
It is easily tamed, and makes a very 
interesting pet. 

Old World Monkeys. Among the 
monkeys of the Old World is the en- 
tellus, found in India, which kills 
snakes. When it sees a_ snake 
asleep, it creeps up on all fours, 
seizes it by the neck and knocks its 
head against a stone until it is dead. 
It then gives the snake to the young 
monkeys, who play with it just as 
kittens do with a mouse. The Hin- 
doos make a god of it, build temples 
and hospitals for it, and believe that 
whoever kills one will die within the 
year. These monkeys go into houses 
and steal things to eat, but their vis- 
its are thought to be a great honor. 
The proboscis monkey has a nose 
about four inches long. It lives in 
great troops in the woods in the 
island of Borneo. In Africa is found 
the green monkey, which is olive- 
green on its back and whitish below 
with a black face. It is lively and 
playful when tamed. Another Afri- 
can monkey has a brownish body, 
with blackish legs and tail, yellowish 
green on top of the head, and bright 
yellow on the cheeks. It is very 
cunning and playful. 

Monkeys may be taught a great 
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many amusing tricks, and in some | 
large cities in Europe are theatres” 
where monkeys act much like men 
and women. In almost all circuses, 
too, there are usually trained monkeys 
which ride horses, jump through 
hoops and over bars, and do many 
other bright things. More than two 
hundred years ago trained moneys 
were shown at fairs and other publie 
places in England, so that they are ; 
by no means a new thing. 
Tame monkeys make amusing 
pets, but they are often very trou 
some, as they love to imitate their : 
masters in everything they do. 
monkey once cut his throat in trying | 
to shave as he had seen his mastel 
shave himself. Monkeys do not like 
to be cheated, and will fly into ar. 
if any trick is played upon them. A 
lady once brought a bright litth 
monkey with her from India. He 
was a great pet on board the ship | 
and used to take much delight in ha 
ing a frolic with his mistress. But; 
one day she carried a looking-aiam 
on deck and called Jocko to com 
and look in it. He was much | 
pleased when he saw his form in it. 
and jabbered at it and made faces | 
at it in the most excited manner, for | 
he supposed it was another monk 
but when he put his paw around 4 
feel the back of it, he found tha 
there was no other monkey there. 
He thought his mistress had tried 
to cheat him; he flew into a terrible 
passion, and she had to run to save 
herself from a scratching. He neve 
forgot it, and she could never agail | 
make friends with him. q 
Everybody has heard the story of 
the monkey that used the cat’s paw. 
to draw the hot chestnuts from the) 
fire, but this is beaten by a monke} t 
story which comes from Southy 
Africa. The monkeys trouble the! 
coffee planters there very much by} 
running over their fields in search: 
of the fruit of a shrub which grows} 
among the coffee plants, and which) 
they love very much. On one of} 
those coffee plantations some wasps} 
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ad built their nests among these 
ee and though the monkeys had 
‘ten been seen looking eagerly at 
ae fruit, none of them had ever 
red touch it for fear of being 
ung. One morning the planter 
sard terrible cries, and turning his 
py-glass toward the place saw a 
urious sight. A fat old monkey 
tas catching the young ones and 
nrowing them one by one into the 
jushes. The shock brought down 
he wasps’ nests, and the wasps flew 
‘pon and stung the young ones, who 
vere crying and groaning with pain 
yhile the old rogue quietly ate the 
uit. 

The monkey is a MAMMAL of the 
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Fig. 1.—Different Positions of the Moon. 


| 
brder przmates, or man-like ani- 
nals, 
| The word monkey is supposed to 
be from the Old Italian monicchio, 
monkey, which is from monuma, an 
Id woman; so the animal is so called 
ecause it looks like an old woman. 
MONTH. See CALENDAR. 
MOON. In the article UNIVERSE 
t is told that several of the planets, 
ncluding the Earth, Marts, Jupiter, 
aturn, Uranus, and Neptune, have 
ne or more satellites, or moons, 
hich are all the time rolling round 
hem while they roll round the SUN. 
The moon which attends our earth 
is, next after the sun, the most in- 
teresting of all the heavenly bodies, 
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because she is nearer to us than any 
other. She looks to be about as 
large as the sun, but she is really 
many million times smaller, and 
looks as large only because she is so 
much nearer, being only about a 
quarter of a million miles away (238,- 
818 miles). 

The moon rolls round the earth 
in a little less than a month, or 
about thirteen times every year. 
Though she sheds light on the earth, 
she does not give any herself, but 
only reflects on us a part of the light 
of the sun, which shines on her as 
she moves in her orbit (see UNI- 
VERSE). The earth does the same 
for the moon. If you could stand 
on the moon, you 
would see the earth 
hanging like a balloon 
in the heavens, and 
shining with a silvery 
light, just as the moon 
looks to us at night. 
It would be some- 
times crescent-shaped 
and sometimes round, 
just as the moon is, 
but it would be about 
thirteen times as large 
as the moon. 

The reason why we 
do net see all- the 
moon, but only a part 
of it, much of the 
time, is shown in the picture. In 
this E is the earth,adcdefgh 
the moon in different positions, and 
S the sun. When the moon is at @ 
we cannot see any part of it, because 
it is between the earth and the sun, 
and the sun shines only on the side 
of the moon which is toward itself. 
When the moon moves toward & we 
begin to see it, at first like a little 
sickle in the heavens, and when it 
reaches 8 a whole fourth of the part 
the sun shines on is seen. When it 
reaches ¢ we see half the part shone 
on; when at @ we see rather more 
than half, and it is then called gib- 
bous (Latin gzbous, hump-backed, 
meaning that she is swelled out and 
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nearly full); when at e we see the 
whole, and it is then said to be full; 
when at / it is gibbous again, and at 
g half moon. The moon is said to 
be eclipsed when it gets into the 
shadow of the earth, as shown in Fig. 
2. In this S is the sun, E the earth, 
and Mthe moon. As the sun shines 
upon the earth, it makes a dark 
shadow behind it, and when the 
moon happens to get intothis shadow, 
it can get no light from the sun, and 
no one on the earth can see it until 
it comes out of the shadow. While 
in the shadowitis said to be in eclipse. 
You may think, since the earth is all 
the time rolling round the sun, and 
the moon all the time round the earth, 
that the earth ought to come between 
the sun and the moon once every 
month, and that there ought to be 
therefore an eclipse of the moon every 
month. This would hap- 
pen if the path or orbit of 
the moon arcund the earth 
were in the same direction 
as the orbit of the earth 
round the sun; but it is 
really a little slanted to- 
ward it, so that sometimes 
the moon is above the 
orbit of the earth round the sun and 
sometimes below it. It is only when 
the sun, earth, and moon come into 
a straight line, one behind the other, 
that the moon is eclipsed. The 
moon also makes eclipses of the 
SUN when she comes between the 
sun and the earth. 

When we look at the moon with 
the naked eye its face appears to be 
mottled, some parts being light and 
others dark. When we look at it 
through a TELESCOPE, the surface is 
seen to be covered with mountains, 
valleys, and plains, much like the 
surface of the earth, but with this 
difference; everything in the moon is 
barren and desolate, like the country 
around volcanoes on the earth, and 
there are no seas, lakes, or rivers, 
Indeed, most people think there is no 
water at all in the moon; therefore, 


there can be no clouds to shade it! 
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from the sun, and no dew or rain to __ 


water it. It is also thought that 
there is no AIR around it, and so that 
no SOUND can be heard there, 
Many photographs of the moon 
have been made by means of tele- 
scopes, and very good maps of her 
surface have also been drawn, on 
which the mountains and plains are 
named just as on maps of the earth, 
Some dark places on these maps are 
named seas, because the ancients 
supposed them to be water, but they 
are now known to be dry land. 
Some of the mountains in the 
moon are in long ranges, and others 
rise like cones to a great height from 
level plains. Some of these moun- 
tains look much higher than any on 
the earth. There are also many 
high round ridges with level places 
inside them, from the middle of each 


Fig. 2.—Eclipse of the Moon, 


of which a cone-shaped mountain 
rises. These look like great caverns 
or pits, with steep walls, often many 
thousand feet high, The floor of one 
of them is strewn with great blocks, 
and everything about them is rugged 
and desolate. But pictures of the 
moon taken at different times are 
not all alike, so it is thought that 
some changes are going on in it. 

In leoking at the moon we always 
see the same things, therefore it is 
known that we can see only one side 
of her, the other side being always 
turned from us, As she rolls round 
the earth once every month, she 
herself must also turn round once in 
just the same time, or else we should 
be able to see all sides of her. You 
will understand this if you place your 
hands on a post and go round it, 
keeping your face toward the post 
all the time. You will see that you 
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yourself turn round once each time 
ou go round the post. So the moon 
turns round once each time that she 
rolls round the earth and thus always 


jturning round of the moon makes 
ithe day in the moon; and as it takes 
the moon nearly a month to turn 
‘round once, so its days are each 
‘nearly a month long—that is, the 
‘sun shines there for about fourteen 
(of our days, and then it is dark for 
about the same length of time. 

| The word moon is from the An- 
{| glo-Saxon mona, moon. 

MOOSE. See ELK. 
| MOROCCO. See LEATHER. 
| MORTAR, a kind of cement put 
| between stones and bricks to fasten 
‘them together. It is made mostly 
lof slaked LIME, or lime which has 

been mixed with water and_ sand. 
| Cow hair is sometimes put into it 
to hold it together when it is laid 
| thickly or in a mass. Mortar is mixed 
| thoroughly so as to form a smooth 
| paste, which is spread with a trowel 
| so as to fill up all the joints between 
| stones and bricks laid in it. In time 
it becomes almost as hard as the 
| stones themselves. The reason of 
its hardening is that the lime in it 
takes up CARBONIC ACID from the 
air and forms carbonate of lime 
(CALCIUM carbonate), which partly 
unites with the silica (see SILICON) 
_ of the sand, thus making a kind of 
stone. Mortar is also used for the 
first coating of plaster walls, but 
more hair is mixed with it than with 
| mortar for brick and stone work, 
because this makes it hold on to 
the LATHS better. See CEMENT. 

The word mortar is from the 
Latin mortarzum, meaning anything 
crushed or ground, the things out 
~ of which mortar is made being some- 
- times ground fine. 

MORTISE, a place cut into a 
beam, to hold the end of another 
beam, made to fit it, called a tenon. 
In the picture. M shows the mortise 


and T the tenon. When the tenon 
is put into the mortise, a wooden peg 
is usually driven through both, which 
keeps the tenon in 
place so that it can- 
not be pulled out. 
This kind of joint is 
much used by house 
carpenters in putting 
together the frames 
of houses, and in 
making doors, shut- 
ters, and blinds. 
Most of the locks on doors are fitted 
into mortises. 

The word mortise is in French 
mortatse. Tenon isin French Zenon, 
from the Latin ¢enere, to hold. 

MOSAIC, a kind of inland work 
made by fitting together little pieces 
of stone or glass of different colors 
so as to form a picture. There are 
two kinds of mosaic, called usually 
Roman and Florentine, from the 
cities of Rome and Florence, where 
they are chiefly made. 

Roman Mosaics are pictures made 
up of little pieces of colored glass 
called smadtz or smalts. The smalts 
are made in long slender rods of 
many thousands of different colors 
and shades, and are cut up into 
pieces of the sizes wanted, It is said 
that more than 26,000 different 
shades are used in making large 
pictures. A space of the size of the 
picture to be made is cut into a slab 
of stone, or a plate of metal with a 
raised margin about an inch high 
is provided for the foundation of the 
mosaic. The bottom is covered with 
a kind of cement, and into this are 
stuck the little pieces which make 
up the picture. When all are set 
up the top is polished smooth, and 
the mosaic looks, at a little distance, 
like an oil painting. The ceilings 
of many of the churches in Romeare 
entirely of mosaic, as well as many of 
the altar pieces and wall decorations. 
A picture thus made is indestructible, 
and never loses its color, Some very 
ancient mosaics are preserved, which 
look as well now as when first made. 


Mortise and 
Tennon. 
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In Rome are many small shops 
where mosaic table tops, box covers, 
etc., are made. A workman works 
all his life on one subject ; one making 
always a view of the Colosseum, an- 
other of St. Peter’s, and a third of the 
Forum. Each one thus becomes 
so skilful that he can do his work 
quickly and cheaply. 

Florentine Mosaics are made of 
real stones and pieces of shell in- 
stead of colored glass, and are mostly 
imitation of flowers, birds, insects, 
and other small things. They are 
made by inlaying little pieces of 
AGATE, JASPER, carnelian, MALA- 
CHITE, andotherstones. The pieces 
are polished before they are put into 
place, because, as some of the stones 
are much softer than others, they 
cannot be polished after the work is 
done. Great care is necessary, there- 
fore, to fit them into their right 
places. 

The word mosiac is from the New 
Latin mosazcum (opus), mosaic work, 
probably from the Greek MOUSsEetLOS, 
belonging to the Muses, and there- 
fore something well made. 

MOSQUITO. There are several 
kinds of mosquitoes or gnats, and 
some of them are found almost 
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Head of Mosquito, showing Proboscis and 
Feelers, 


everywhere, in the coldest as well 
as in the hottest countries. Those 
that live in swamps and woods are 


active only in the daytime, while | 
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house mosquitoes fly only by night, 
but all of them suck the blood of men — 
and of animals. The bite of mos- 
quitoes is really a sting, for instead 
of jaws they havea long hollow pro- 
boscis, or sucker, with several little 
bristles or lancets in it, sharper than 
the finest needle. These bristles 
| prick through the skin and the insect 
then draws up the blood through 
the proboscis. At the same timea - 
poisonous juice is squirted into the 
wound, which causes a great itching 
and sometimes makes a bad sore. 
The picture shows the proboscis ofa 
mosquito, with the feelers around it 
as seen in a microscope. Male mos- 
quitoes feed mostly on the juices of 
flowers, and do not sting human ~ 
beings; the females are the ones 
whose music we hear at night and 
whose stings are so troublesome. 
Mosquitoes lay their eggs in still, 

fresh water, in ponds, cisterns, and ~ 
ditches. Each female lays three | 
hundred or more EGGS, which are 
formed like a little boat, and stuck to- — 
gether with asort of glue. The boat, 
which is always of the same shape, 
is left to drift, the mother taking no 
further care of it. Ina few days the © 
larvee (see INSECTS) crawl out at the 
bottom of the eggs and become what 
are called “wigglers.” After about - 
two weeks, during which they 
change their skins several times, they . 
become pup, sometimes called 
“tumblers,” because they tumble - 
over and over in the water. In about 
ten days more the skin of the pupa - 
opens on the back and the mosquito 
comes out. Many broods of mos- - 
quitoes are hatched every season, but 
great numbers of the pupe are eaten 
by fishes and birds, or drowned in 
trying to get out of their cases. After 
the pup become full-grown mos- 
,quitoes also, thousands of them are 
| caten by other insects and by insects 
eating birds. The genus culex 
Pipiens is the most common variety, 
Another variety is a carrier of yellow 
fever and another, the ‘genus 
Anopheles is a carrier of malaria, 
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ar is waged against mosquitoes in 
hree ways: the destruction of breed- 
ag places ; treating with petroleum 
he surface of stagnant pools and 
he introduction of fish into fishless 
jonds, 
|The mosquito belongs to the or- 
er diptera, or two-winged INSECTS, 
d to the gnat family. 
The word mosquito is Spanish, 
nd is a diminutive of the Spanish 
bosca, Latin musca, a fly. 
MOSSES. These very interesting 
LANTS have stems and leaves, and 
lso something which answers for 
jowers and seed-vessels, but they 
ire very simple and not much like 
ose of the higher plants. None of 
e mosses are large, and many of 


Hawk 


| 
| 
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er, and make lodging places and 
ood for insects. 

Mosses are used to pack trees and 
plants, for littering cattle, and in 
ome places for stuffing pillows and 
Several kinds give food 


gions. 

Mosses belong to the sub-kingdom 
of flowerless PLANTS, of which they 
form the second class. 

The word moss is from the Latin 
‘muscus, plural muscz, Moss. 
"MOTH, an insect belonging to the 
‘same family with the BUTTERFLY, 
but which generally flies by night. 
There are many different kinds of 


them are very small. They grow 
better and in greater numbers in cool 
than in hot climates, and many are 
found on high mountain tops and 
far up in the Arctic regions. Next 
after the LICHENS, they are among 
the first plants which begin to cover 
rocks and bare places. They love 
dampness and often grow in bogs 
and swamps, which they slowly fill 
up. Trees, stone walls, and ruins 
are covered and made beautiful by 
them, and the shady banks of brooks 
are clothed by them with a green 
carpet as soft as velvet. By collect- 
ing sand and earth in their thick 
mat, mosses form a soil for other 
plants. They also cover and pro- 
tect the roots of other plants in win- 
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moths, and they vary greatly in size, 
form, and color. The owl moth of 
Brazil measures eleven inches across 
the wings, while others are less than 
half aninch. Some kinds are very 
beautiful, but they are not so hand- 
some as the butterflies. When at 
rest they do not hold their wings up 
like the butterflies, but have them 
usually flat or hanging down a little ; 
and some of the smaller moths wrap 
them around the body. Moths pass 
through three changes of life in the 
same way with the butterflies (see 
CATERPILLAR). 

The Hawk Moth, which is among 
the largest of common moths, is so 


called from its swift and strong 
‘flight. It is sometimes called hum 
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ming-bird moth, because it makes a 
noise in flying somewhat like that of 
the humming-bird. In France chil- 
dren call it the bird-fly. Many hawk 
moths are so large and of such 
bright colors that they might easily 


be mistaken for birds as they fly; 


from flower to flower in the dusk of 
evening. They sometimes light, but 
generally sip honey with their long 
proboscis or tongue while hovering 
over flowers. One of the pictures 
shows the form of one kind of hawk 
moth, and the other picture the 


Cocoon of Hawk Moth. 


shape of the cocoon or chrysalis 
(see INSECT) in which its pupa 
changes into a moth. The silk- 
worm, which is a kind of moth, is 
told about under its own title. 

The Clothes Moth, the larva of 
which eats clothing, carpets, and 
furs, is among the smallest of the 
moths. 
the hind wings being nearly white, 
and its head is covered with little 
hairs. This moth, which begins to 
fly about in May, lays its eggs in 
woollens, on which the young feed. 
The larve are smooth and nearly 
white, and have sixteen legs. When 
ready to become pupe, they make 
themselves little cases out of the 
cloth they eat, and fasten them to- 
gether with silk which they spin. In 
. these cases they live until they 
change into moths. There are other 
kinds which eat grain, fruits, and 
trees, 

The moth belongs to the order Zep- 
zdoptera, or scale-winged INSECTS. 

The word moth is from the Anglo- 
Saxon moththe, moth. 

MOTHER-OF-PEARL, the silvery 
substance, called nacre, with which 
the inside of many shells is lined. 
The most mother-of-pearl is got 
from the shells of the pearl oyster, 
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It is of a light buff color, | 
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and great quantities of them are — 
brought every year from the East 
Indies, South America, and the Pa- 
cific islands, to be manufactured 
into knife handles, shirt buttons, 
and studs and ornaments. Much of 
it is also used in inlaying furniture 
and other cabinet work, and for or- 
namenting PAPIER-MACHE,. Mother- 
of-pearl is made by the oyster in the 
same way in which pearls are made 
When manufactured the shells are 
sawn up into the right sizes and 
shapes, and then ground on grind- 
stones and polished. 

In the conch shell the nacre is 
pink, and beautiful jewelry is often 
made of it. The pink PEARL is found 
in this shell. 

MOTOR, a machine for produc- 
ing or causing motion, especially one 
that transforms or changes natural 
energy into mechanical energy or 
power to do work (see MACHINES). 
In its broadest sense the term in- 
cludes windmills, water wheels, 
turbines, and the various kinds of 
engines, steam, hot air, gas, electric, 
etc. Motors driven by steam, hot 
air, gas, and petroleum are called 
thermic motors, because the source 
of energy in them is heat (Greek 
therme) ; and those driven by water, 
hydraulic motors, from Greek ydor, 
water. Gas and vapor engines are 
commonly called zuzternal combus- 
tzon motors, because their energy 
comes from the combustion or ex- 
plesion of gas inside the cylinder (see 
GAS ENGINE). Motors in which 
the source of energy is the explosion 
of gas are called also explosion 
motors. 

Internal Combustion Motor, This 
motor, the principle of which is ex- 
plained under Gas ENGINE, has 
done 


more for the progress 
of the world than any other 
modern invention, It has made 


possible the automobile and other 
vehicles run on land for pleasure, 
use or profit; the motor boat and 
similar craft that navigate rivers, 
lakes, and seas; the aeroplane that 
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iies in the air; and the submarine 
hat dives and swims under the sea. 
£ drives mills and factories, plows 
Ids, reaps crops, threshes grain, 
‘rinds flour, and performs numerous 
‘uties on the farm and in the mill, 
actory and workshop formerly done 
aboriously by hand or more ex- 
ensively: by steam, or water- power. 
t operates drills, drives the bolts in 
he steel frames of buildings, works 
e chiselS in stone-cutting, lifts the 
re in mines, pumps water, and aids 
1 a thousand other labor-saving 
ways. 

Though all internal combustion 
notors act on the same general 
irinciple, they may be separated into 
o kinds or forms, two-cycle and 
ur-cycle motors. In the two-cycle 
otor the fly-wheel makes a revolu- 
fon at every two strokes of the 
piston—that is one impulse or 
oower stroke driving the piston up 
ind a return stroke; in the four- 
yycle motor the piston makes two 
ttrokes and two returns or four 
ttrokes in all, the explosive impulse 
sccurring only onevery other revolu- 
ion of the fly-wheel. The two-cycle 
motor is used chiefly in marine 
tngines, especially in motor-boats 
und other small craft. The four- 
tycle motor is used mostly in motor 
vehicles, aS automobiles, trucks, 
ymnibuses, etc. Though this motor 
has more parts and is more com- 
dlicated that the two-stroke motor it 
‘s really simpler and easier to 
manage and therefore more used. 
| Motor Boat. Any boat propelled 
by an internal combustion engine 
pperated by a gaseous vapor mixed 

ith a sufficient proportion of air to 
mn an explosive mixture and 
ignited by means ofan electric spark, 
(i under compression within the 
ylinder of the engine. 

The gasolene engine, while in- 
fected many years before, reached a 
state of development which made its 
application to small boat propulsion 
practical about 1880. By its rapid 
development and mechanical im- 


provement the gasolene motor has 
superceded the steam, naptha and 
electric installations for the propul- 
sion of small boats, and engines of 
this type are now being used for 
pleasure and commercial boats of 
very large size. 

The small size of the gasolene 
motor for the horse power 
developed, the low cost of operation 
and the absence of excessive heat 
are the principal reasons for the 
popularity of this type of motor. 

It can also be operated by anyone 
without a special engineer’s license 
which is required for the operating 
of asteam engine. 

The internal combustion engine 
while usually operated on gasolene 
may, with a suitable carburetor, be 
operated on kerosene or alcohol. 

Most motors of this type are 
water-cooled by the circulation of 
water through a water jacket pro- 
vided between the inner and outer 
walls of the cylinders, 

In motors designed for use on 
salt water the water pump and piping 
are of brass or bronze to avoid 
corrosion. 

Marine motors are of two types 
called two-cycle or more properly 
two-stroke and four-cycle or four- 
stroke, the designation applying to 
the number of piston strokes required 
to complete the cycle of operations 
necessary to introduce the charge 
of gasolene and air at atmospheric 
pressure, compress the same in the 
space at the top of the cylinder, 
ignite and explode the charge at the 
moment of highest pressure and 
discharge the burnt gas after it has 
done its work of forcing the piston 
downward. 

In the four-cycle or stroke type 
of motor it requires four strokes of 
the piston or two revolutions of the 
shaft to complete the cycle of opera- 
tions just referred to. 

The two-cycle or stroke motors 
are divided into two classses called 
two-port and three-port. In a two- 
port, two-cycle motor the explosive 
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mixture is drawn into the crank case 
from the carburetor or mixing valve 
through an opening which is closed 
by a non-return or check valve. 

The two ports from which this 
type of motor takes its name are the 
admission and exhaust openings in 
the cylinder. 

In the three-port type the ex- 
plosive mixture enters the crank case 
through a port which is uncovered 
by the piston at the extreme top of 
its stroke. The piston covers this 
port during the remainder of its 
stroke, making the use of a check 
valve unnecessary. 

The admission and exhaust ports 
are so located in the cylinder as to 
be uncovered when the piston is at 
the bottom of the stroke. 

With the exception of the check 
valve in the two-port type the two- 
cycle or two-stroke motors are free 
from the mechanically operated 
valves which are a necessary part of 
the inlet and exhaust ports of the 
four-cycle motors. 

The cycle is completed by the 
two-stroke motor in two strokes of 
the piston as the suction and exhaust 
operations are combined with the 
operations of compressing and ex- 
ploding the charge by means of the 
Open ports uncovered by the move- 
ment of the piston and the use of the 
crank case to receive and partly 
compress the gas, 

Thus there occurs an explosion 
and power stroke for every revolution 
of the shaft in the two-cycle motors 
and for each two revolutions of the 
shaft in the four-cycle motors, 

The providing of a heavy fly wheel 
and heavier construction in the four- 
cycle motors permits the storing of 
energy which carries the. piston 
through the negative portion of the 
cycle. 

The lightness and simplicity of 
construction permitted in the two- 
cycle motor, the greater power 
developed in comparison with a four- 
cycle motor of equal weight and 
size and the lower cost per horse- 


power, have tended to cncourage the - 
use of the two-cycle motor for boats 
of small or moderate size. 4 

When heavier service is required 
for engines of high power the four- 
cycle motor is usually adopted. 
Motor boats now range in size from 
the small yacht tender orrow boat, 
fitted with the little 114 horse power — 
motor, to the large yacht or com- 
mercial boat between one and two 
hundred feet long with two or three 
motors aggregating several hundred 
horse power. 

There are three main classes of 
motor boats: I. Open-boats; 
Dp Cabin or cruising-boats ; 
3. Racing or speed-boats. The 
majority of motor boats are less than 
30 feet in length and boats materially 
less than 30 feet are seldom provided 
with a cabin, but permanent stand- 
ing tops with side curtains or folding 
tops or ‘“‘spray-hoods” furnish a 
very satisfactory degree of protection. 

In designing and building a boat 
careful consideration should be given 
to the use for which it is intended. 

If speed is desired the hull should 
be designed on lines which will 
permit the boat being easily pushed 
through the water. 

Doubling the horse power of an 
engine will by no means double the 
speed of a boat and in fact may not 
add more than Jo or 15 per cent. 

For cabin boats built for comfort 
and cruising an engine of ample 
power but moderate speed should be 
selected. 

The marine “ Runabout” is now 
provided in the moderate size open 
boat equipped with sufficient deck 
space to protect the mctor, which is 
capable of driving the boat from 14 
to 25 miles per hour. 

Comfortable seats and chairs are 
arranged for from 4 to six persons 
and the engine controls. Steering 
wheel and mechanical equipment 
correspond very closely to the 
modern automobile, 

The speed-boathasbeen developed 
very rapidly and installations of 
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tors aggregating several hundred 
tse power are not uncommon in 
tly constructed boats less than 
{feet in length. 
he speed of these boats exceeds 
)miles per hour and a speed of at 
st a mile a minute will no doubt 
; attained. 
otor Cycles. Earlier motor- 
zines were all one-cylinder, but 
+ two-cylinder are now common, 
aere are also 4—-cylinder engines. 
we horse power equal 3 to 7. 
aese engines are always air-cooled. 
ae long, narrow gas tank is hung 
mediately below the top bar of the 
me. Capacity 114-2 gals., good 
*+150—200 miles. The engine 
muffler are in lower central part 
frame, near pedal crank. The 
ine is started by pedalling. The 
indard wheel diameter equal 28 
thes with 2% inch tires. Motor- 
cle of 5 horse-power equal 50 to 
miles per hour. A motor-cycle 
ce was won at Los Angeles in 
iio by De Rosier on a 7 horse- 
wwer 2-cycle “ Indian ” equal 41 1-5 
conds per mile and 100 miles on 
2 same I-mile track in 75 minutes 
2-5 seconds. 
Motor Sled on runners propelled 
toothed wheels so mounted with 
‘rings as to engage the ice or snow 
‘der it. A new form was used in 
‘ott’s Antarctic Expedition, an end- 
ss chain-band armed with pattens 
d spuds encircling each runner 
re and aft. Its speed was about 
miles per hour. 
(MOUSE. The common house 
puse came first from Europe and 
sia, but is now found almost 
over America. It is generally 
ate color, but is sometimes black 
.\d sometimes pure white. The 
hite ones are ALBINOS, and do not 
fer from the others excepting in 
jor. Singing mice are also like 
her mice, but make a faint noise 
mewhat like the chirp of a bird. 
he mouse often does much mischief 
our houses, but it isa timid and 
umless little animal, and should 


not be a cause of fright to anyone. 

The Deer Mouse, whichhas a yel- 
lowish-brown back and white breast 
and feet, is also commonly found in 
houses and barns in the Northern 
United States, and often in trees, 
making a nest like that ofabird. It 
lives on grain and nuts, and is fond 
of Indian corn, but does not do much 
harm to the farmer. 

The Meadow Mouse, sometimes 
called the field mouse, is larger and 
more clumsy in form than other 
mice, and lives in burrows in the 
ground, where it lays up a store of 
food for the winter. It never climbs 
trees, like the deer mouse, but does 
much harm by gnawing their bark, 
and also by eating fruit and grain. 

The mouse is a MAMMAL of the 
order gizves, or gnawing animals, 
and of the same family with the 
RAT. 

The word mouse is from the Latin 
mus, mouse. 

MOVING PICTURES, or MOV- 
IES, as they are commonly called, 
are misnamed, for the figures in the 
pictures do not move but only appear 
to move. The motion is an optical 
illusion, that is the eye is deceived 
and only seems to see movement. 
In the article EYE is explained how, 
in seeing, the eye acts like a photo- 
graphic camera. When we look at 
anything the rays of light from the 
thing looked at make on the retina 
an image of the thing looked at, 
just as the lenses in the camera form 
an image on the photographic plate. 
This is carried by the optic nerve to 
the brain and enables us to see it. 
The image itself is not carried to the 
brain; the nerve only makes the 
brain know that the image is formed 
on the retina. The retina has 
another property called ‘‘ persistence 
of vision,” in consequence of which 
the image on it is not instantly re- 
moved, but persists—that is, stays— 
a brief space of time. This per- 
sistence, though small—being only 
Behe. Of a second—is enough to 
enable the eye to take in the next 
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picture before the first one has 
really passed from the brain. As 
the pictures move rapidly along one 
is thus seen superimposed on another, 
and this gives the impression of 
motion to the figures as they pass. 
To understand this it is necessary 
to know exactly how moving pictures 
are made. In 1877, when Edward 
Muybridge tried to photograph the 
movements of a horse in motion, he 


Muybridge’s Horses. 


placed many cameras ina line. A 
thread was attached to the shutter 
of each one of these and so arranged 
that it would be broken by the horse 
in passing. As the breaking of the 
thread caused the shutter of each 
camera to open for an instant, the 
movement of the horse at that 
moment was photographed and the 
pictures in the several cameras re- 
presented all the movements of the 
horse in passing. But this was seen 
to be a very clumsy way of getting 
such pictures, and after many experi- 
ments by persons in England, 
France, Germany, and the United 
States, it was found out how to 
make pictures of persons and things 
in motion with a single camera, 


‘used in all moving picture cameras, } 


Everybody knows how the Kodak 
camera works—how by pressing a 
button the shutter is opened for an 
instant and then closed. Butin that 
instant a picture is taken and the. 
film in the box is moved along’ saa 
to be in readiness for another one. 
The camera for taking movin, 
pictures is almost as simple as the 
Kodak. Instead of pressing a 
button you turn a handle and the 
camera does the rest. The turning 
of the handle or crank sets wu 
motion the mechanism in the box, 
It swings the shutter across’ the j 
lens, moves the film in the instru- 
ment, and coils it up after exe | 
posure ina dark box. ’ 
The Film. The film on which the ' 
pictures are taken is the most 
important part in making moving 
pictures, and should therefore be 
described first. The film is a 
thin ribbon made out of GUN- | 
COTTON and wood alcohol. The 
gun-cotton, known in the arts as 
pyroxylin (Greek fyr, fire, and 
xylon, wood). is dissolved in the ] 
alcohol by being turned rapidly | 
round in huge barrels. In this way 
they are mixed and made into a | 
sticky liquid like honey, which is J 
stored in great tanks. This liquid, 
which forms the base of the film. } 
is next poured over a highly polished | 
surface of glass or metal, when it 
spreads out in a thin film about three 
and a half feet wide. When this | 
“web,” as it is called, is nearly dry, } 
it is stripped off and coated ina | 
dark room with a liquid which { 
makes it very sensitive to light, after | 
which it is left to become hard and 
thoroughly dry. When it has_ 
reached the proper condition the j 
web is slit into strips of the width } 


one and three-eighths of an inch } 
wide. The films are lastly wound } 
on spools in lengths of roo feet or / 
more. When longer films are} 
needed, the ends can be cemented } 
together. The making of films is a} 
very important business, one firm, f 
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2 Eastman Kodak Company, of 
chester, New York, being able to 
‘rn out more than 7,000,000 feet of 
im every week. 

‘Before the film can be used in the 
mera its edge has to be perforated 
ith holes. These holes, of which 
Here are 64 in each foot of film on 
bch side, are very important, and 
hust be mathematically correct, as 
Hey have to fit over points in the 
feding apparatus. Without them 
e film would not be fed accurately 


behind the lens of the camera and 
the picture on the screen would 
“flicker,” that is it would not be 
steady. It must be remembered that 
the picture on the film is only three 
quarters of an inch high, and as it 
is magnified or ,enlarged about 
fifteen thousand times when shown 
on the screen, it has to fit to the 
millionth part of an inch. 

The Camera. It is explained 
above that the camera for taking 
moving pictures is much the same 


| 


5a Kodak with the exception that 
he mechanism is moved by handle 
ir crank, This handle is sometimes 
urned by hand, but as it is difficult 
p turn all the time at just the same 

eed, which is necessary to get 
food pictures, it is usual, in making 
lictures for public exhibition, to 
lave it turned by a gasolene motor. 
this opens and closes the shutter 
it just the right moment and feeds 

e film continuously without any 
itoppages, or jerks, which would 
poil the pictures. The camera box 

in three main parts. In the rear 
palf are two compartinents or little 
oxes, one above the other. These 
ee the two film-boxes, the upper 
ne containing the unexposed film 
olled up; the lower one is tor the 
xposed film—the one on which 
pictures have been taken. The lens 
5 set inthe middle of the front face 
of the camera. By some simple 
machinery the film, which issues 
from a narrow slit in the upper film- 
box, is made to pass intermittently 
—that is by jerks—behind the lens, 


, 


| Portion of Cinematograph Film of Dragon Fly. 


passing through what is called the 
“ gate” three-quarters of an inch ata 
time. The same machinery opens 
and closes the shutter as part of the 
film passes through the gate so that 
a new picture, or rather a new part 
of the same picture, is made on each 
new piece. The speed is such that 
16 pictures are taken every second 
or 960 in a minute. After passing 
through the gate the mechanism 
carries the film back to the other or 
lower box, where it is wound up on 
a spool as in the first box. When 
all the film in the upper box has been 
used up, the lower box, now full of 
exposed film, is removed, the empty 
upper box is put into its place, and 
a fresh loaded film box is placed in 
the upper space. 
The next process 
of the film, which 
under PHOTOGRAPH. 
fixes the pictures so that they will 
be durable and will not be affected 
by light. The film thus made and 
developed is not the one used in 
showing pictures on the screen; it 


is the developing 
is told about 
Developing 
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is only a “negative” in which the lit can be used to make moving 


lights and shades are the opposite 
of those in nature—that is, the light 
parts are dark and the dark parts 
light—and a “positive” (see PHOTO- 
GRAPH) must be made from it before 


oe 


pictures. This positive is the film 
used in the cinematograph,  bio- 
graph, or other moving-picture 
machine, a rapid moving shutter 
exposing the parts of the picture in 


Mechanism of Cinematograph Projector, 


the same intervals of time used in 
photographing the originals. It is 
now easy to understand why the 
figures in pictures thus shown have 
the appearance of motion. As the 
pictures on the film are taken at the 


rate of sixteen a second and are 
shown on the screen at the same 
rate of speed more than goo pass 
before the eye every minute. Al- 
most before the eye has taken in 
the first picture “the second is 
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oon it and the third upon the 
fter, etc., and thus the figures in 
€ pictures have the appearance of 
tion. 

| Many attempts were made to solve 
e problem of making moving 
tures after Muybridge showed 
s pictures of animals in motion, 
ut the first successful machine was 
ke Acnetoscope exhibited by Thomas 
. Edison in 1893 at the World’s 
i San! (Chicago:y> «In: * this-’ he 
tempted to make figures both 
jove and talk, but it was not a 
access.. In 1896 a new machine, 
ttroduced by Lumiére & Son of 
ris and Lyons, called the czze- 
tatograph, was brought to the 


United States. Still another, called 
the biograph, was made in England 
about the same time by Robert 
Paul. There have been many other 
experiments in various countries, but 
their work has not been of so much 
importance as that of Edison, who 
first evolved the idea, and Robert 
Paul Hepworth of London, Pathé 
Fréres, and the Lumiéres. The 
cinematograph designed by the 
latter seems to have won the great- 
est success and has given its name 
to the art, or science—cznemato- 
graphy (Greek kénema, motion, and 
graphetn, to depict). ; 
MOWING and REAPING MA- 
CHINES, Pliny, writing about A.D. 


Mowing 


So, tells of a reaping machine used 
oy ihe people of Retia, a country 
south of the Danube, famous for 
proving wheat. It was a rude in- 
trument, consisting of a comb-like 
ar set with teeth, attached toa cart 
rihich was pushed into the standing 
rain by an ox harnessed in a pair of 
hafts at the back. The bar snipped 
off the ears of wheat, asit advanced, 
and they were collected in the 
body of the cart behind. In im- 
itation of this rude machine, nearly 
all the early inventors 


attached | of 


Machine. 
the power behind, and it was not 
until the beginning of the nine-teenth 
century thata front-draught side-cut- 
ting mowing machine was invented. 

The Lawn Mower, the simplest 
form of machine for cutting grass, 1S 
in one form pushed by hand and in 
another, a larger form, drawn by a 
horse. It is really a machine knife, 
for its cutting part is a knife blade 
bent into a spiral which is made to 
revolve with its cutting edge close to 
a roller, thus snipping off the blades 
grass with a shearing cut as if 


MOWING MACHINES 


with a pair of scissors. Though a 
very simple machine it does its work 
effectually, trimming the grass evenly 
and smoothly. The larger kind, 
drawn by a horse, is used chiefly in 
public parks or where the lawns are 
too large to be cut by hand. 

The Mowing Machine, for cutting 
grass for hay, is a very different ma- 
chine. There are many varieties, 
but the cutting-apparatus is arranged 
in all on the same general principle. 
The common machine consists of a 
strong framework on wheels, with a 
driver's seat and a pole for two 
horses. On one side extends a long 
arm or bar, suspended a few inches 
above the ground, on the front edge 
of which is arranged a series of hol- 
low fingers, about 3% inches apart 
and projecting about 7 inches beyond 
itsedge. Inside the fingers is a series 
of double-edged knives, formed of 
thin triangular plates of steel, at- 
tach to a straight flat rod or bar, 
which is made to vibrate rapidly by 
means of a cog-wheel connection 
with the carriage. This can best be 
understood by reference to the illus- 
tration. When ready for work the 
driver brings his machine to the edge 
of the hay-field. As soon as the 
horses are started forward the turn- 
ing of the wheels causes the knife- 
bar to vibrate between the fingers, 
shearing off at each vibration the 
grass caught between ‘the fixed fin- 
gers and the moving knives. The 
grass is thus cut as fast as the horses 
can walk, the swath being usually 
about § feet. The first practical 
mowing machine was made by Will- 
iam F, Ketcham, who received a pat- 
ent in 1844, 

The Reaper is a modified mowing 
machine, with various appliances 
for gathering the grain into parcels 
of suitable size and binding it into 
sheaves. The cutting apparatus, the 
vibrating knives between fixed hollow 
fingers, is the same as in the mow- 
ing machine. The first practical 
reaping machine was made by Cyrus 
H. McCormick of Virginia in 1831. 
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Another, by Obed Hussey, of Mary= 
land, patented in 1833, also did good 
work. McCormick removed his face 
tory to Chicago in 1847, and since 
then the great grain fields of the 
West have been largely reaped hy 
his machines. In 1851 when he exe 
hibited his machine at the London 
Exposition, it received the highest 
awards, and in 1878 he was elected 
a member of the French Academy of 
Sciences as “having done more for 
agriculture than any other living 
man. 


In early times grain was threshed — 


with a flail, a wooden instrument 
consisting of a kind of club fastened 
by a leather thong to a handle, by 
means of which the grain was 
pounded from the straw, and this 
method is still in use in some coun- 
tries. Another primitive mode was 
to spread the straw on a threshing 
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floor and to crush out the grain by | 


driving cattle over it. The grain 
was then freed from chaff by throw= 


ing it up with shovels on a windy — 


day. About 1790 a threshing ma- 
chine was invented in Scotland, and 
ten years later a fanning mill for 
winnowing grain was added, but 
these were clumsy, stationary mae 
chines to which the grain had to be 


brought. In 1837 aportable machine - 


for threshing and cleaning grain 
was invented in this country by two 
brothers, Hiram and John Pitts, and 


this, with the McCormick reaper, ~ 


was the beginning of what is nowa 


very important industry, the manu- ~ 


facture of agricultural machines. 
Though combined mowing and 
reaping machines are still used to 
some extent, separate machines are 
considered preferable. A large and 
complicated harvesting machine is 
now used in the West which heads, 
thrashes, and cleans the grain, and 
puts it into sacks. It is pushed 


through the grain by a steam engine — 


or by horses, and will reap and sack 
60 to 125 acres per day. There are 
also harvesters and reapers for cute 
ting rice and others for cutting Ins 


a LI ED 


{ corn and sugarcane. Indeed, 
't agricultural work is now done 
achines, especially in the West, 
ere farms are very large. 
JULBERRY, a kind of tree on the 
s of which silkworms are fed. 
re are several sorts, and silk- 
ms will eat the leaves of all of 
, but the one which causes them 
nake the finest and best silk is the 
¢e mulberry, which was first 
aght from China. It bears a yel- 
ksh-white fruit which is good to 
| but is not nearly so good as the 
t of the black mulberry, which 
ws in Southern Europe and in the 
‘ted States south of New England. 
t black mulberry probably grew 
tin Persia. It is more valued for 
fruit than the white kind. It was 
x cultivated in Italy for feeding 
yworms, but as the silk produced 
; inferior, it was replaced by the 
tte mulberry. It is still much 
mwn in Greece. 
The Paper Mulberry grows wild 
(China, Japan, and the Pacific 
ands. The Japanese and Chinese 
de paper fromthe bark of its young 
ots. Thethin, silky, yellow paper 
ivhich tea is packed is mulberry 
ber. The South Sea Islanders 
Ike a kind of cloth, called Zappa or 
ba, by beating thin sheets of the 
+k with mallets. It looks much 
unbleached cotton cloth at first ; 
t they often stamp it with very 
‘tty colored figures. The thin 
per called India paper, used by 
pravers for taking fine proofs of 
‘tures, is also made of the bark of 
3 ee 
The word mulberry is from the 
glo-Saxon murberte, which is 
m the Latin sorus, Greek morea, 
mulberry tree. 
ULE, an animal, part ass and 
t HORSE. The parents of a mule 
always a male ass and a mare; 
offspring of a male horse and a 
ale ass is called a hinny. The 
ale has the head, ears, and tail of 
e ass, but in size and height is more 
e the horse. It is noted for being 
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very sure-footed, and is therefore of 
great value for travelling in mountain- 
ous countries ; and it is quicker-witted 
and can endure more than the horse. 
In ancient times mules were much 
used for riding, and they still are 
ridden in Spain, South America, and 
Africa. In Italy and Spain they are 
also driven in carriages. In South 
America long trains of loaded mules 
travel over the mountains, in single 
file, each train led by an old mare, 
called the #adrznza or godmother, 
which has a bell hung round her 
neck. The mules all know the sound 
of their own bell, and when several 
trains are mixed together, as they 
sometimes are at halting places, the 
different trains will all separate and 
follow each its own mare when the 
time comes to move again. Mules 
are largely raised in the Southern 
States for work on plantations. 

The word mule is from the Latin 
mulus, mule. 

MULLET. There are about sev- 
enty kinds of this fish in the world, 
of which two kinds are common on 
our coast. The striped mullet, 
which is caught along the Gulf of 
Mexico, and from southern California 
to Chili, and the silver mullet, from 
Massachusetts to the West Indies, 
and from Lower California to Peru. 
The latter has many namés, such as 
jumping mullet, sand mullet, silver 
mullet, and fat-back, and on the 
coast of Connecticut small ones are 
called bluefish-mummichog. Mullet 
are very plentiful on the southern 
coast and make an important fisn- 
ery. They are taken in rivers with 
seines and other nets, and are of all 
sizes from a half pound to six pounds. 
They are a popular food fish at the 
South, and are sold both fresh and 
salted. : 

MUSCLE. In the article MAN it 
is said that the flesh is rightly called 
muscle. The meat of all animals is 
made up of muscles, with generally 
a little fat, but they are not of the 
same color in all animals. In beef 
and mutton they are deep red, in 
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the meat of a rabbit lighter red, and 
in most of the meat of fowls nearly 
white. 

Every movement of the body is 
made by muscles. They move the 
bones, so that we are able to walk, 
run, and leap, and-to strike and 
grasp anything, and they also move 
the tongue, the eyes and eyelids, and 
other parts of the face and all the 
inner parts of the body, such as the 
heart and the stomach. Muscles 
are bundles of soft  threadlike 
strings, all running in one way, 
which have the power of shortening 
and lengthening themselves. At 
each end they are joined on to harder 
and thinner parts, called tendons, 
by means of which they are fastened 
on to the bones or to some of the 
other firm parts of the body. The 
tendons are sometimes round like a 
cord, and sometimes flat and spread 
out, but they are always firmer, thin- 
ner, and more slender than the mid- 
dle of the muscle. The tendons are 
always the same and do not shorten 
any, but the soft part of every 
muscle can suddenly shorten itself, 
and as quickly become long again. 
When it thus shortens itself it be- 
comes thicker, and when it lengthens 
again it gets thin once more, just as 
a piece of India-rubber grows thin 
when it is stretched. 

The muscles of the arms and legs 
are among those best known to us. 
If you bend your forearm up toward 
the shoulder, and at the same time 
put your other hand on your upper 
arm, you will feel the muscle thicken 
and grow harder. As it also short- 
ens as it thickens, you will see that 
it is this which pulls up the arm. If 
you now stretch your arm out straight 
you will feel the muscle go down un- 
til it becomes thin again. There are 
other muscles in the arm, one of 
which, under the upper arms, helps 
to pull. down the forearm when it is 
bent, but the large muscle which 
you feel on the front of the upper 
arin is the principal one. This is 
Called the biceps (Latin 42s, twice, 
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and caput, head) or two-headed ; 
muscle, because its upper part ends 
in two tendons, other muscles hay-— 
ing only one. : 
The forea:m also is full of large 
muscles, most of those which move 
the hands and the fingers being” 
there. If you open and shut your 
hand you can feel them work, 
There are no muscles in the wrist; 
it is filled with tendons which are 
fastened to the muscles above. You 
can feel some of these in your wrist, 
and others on the back of your hand, 
There are only a few small muscles 
in the hands, by means of which the ~ 
fingers are spread out and brought 
together again. The muscles which 
do the hard work of the hand are in 
the forearm, where there is plenty of — 
room for them, and they move the 
hand and fingers through the ten- 
dons which join them to them. The 
muscles’ which move the feet and — 
toes are up in the leg, and do their 


;work also through tendons, which 


go down through the ankle. 

Some muscles, such as those of 
the arms and legs, can be moved at 
our pleasure; others, such as those 
of the throat, which are set in motion 
when we swallow, are sometimes 
moved by our will and sometimes 
not; and still others, like those which 
move the heart, act independently of 
us, that is, they move of themselves 
without any help from us. But, 
with only a few exceptions, most of 
the muscles can be moved by us at 
our will. We will to move our arm 
and we move it, the muscles short- 
ening and lengthening as we choose. 
But how do the muscles know that 
we wish them to shorten or lengthen? 
Each one has many little soft white 
threads called NERVES scattered 
through it, which join it to the brain 
so that when the mind wills that the 
muscle should do anything, it sends 
it a message and the muscle at once 
obeys. 

It takes a great many muscles to 
make all the movements of the body. 
There are in all more than five hun« 


ed (527), of which all but five are 


|) pairs. When we put into motion 
se muscles which we can move at 
ill, we commonly call it taking ex- 
tise. Exercise not only tends to 
p the body in a state of health, 
it it also enlarges and strengthens 
# muscles and makes them better 
le to do their work. The size and 
fength of the laborer comes from 
2 use of his muscles, and a like 
imess and. force can be gained by 
ybody by a like exercise. Fat 
ople are full and round in body, 
fit they have little strength. They 
ve thus a great weight to carry 
d little to carry it with. Fat 
mes from over-feeding and little 
rcise, and should be got rid of, if 
‘ssible, by dieting and aproper use 
‘the muscles. 
he muscles of many of the lower 
imals are much more powerful 
nthose of man. The muscular 
tength of insects is seen in the 
onderful leap of the flea and the 
icket, the power of beetles and 
[ts to carry great weights, and of 
ses to fly great distances, Birds 
at fly high and swiftly have very 
cong muscles to work their wings. 
‘shes, too, have great muscular 
vwer, or they could not move 
| swiftly through the water. The 
rength of the elephant and the 
, the spring of the lion and the 
er, the speed of the antelope 
id the ostrich, the leap of the frog, 
= kangaroo, and the hare, and the 
weezing powers of the boa con- 
‘ictor and of some other serpents, 
= all instances of muscular force 
ch greater than that of man, 
The word muscle is from the Latin 
sculus, a muscle.  Musculus 
lly means a little mouse, from 
tin, #us, the name is given to the 
scles because some of them look, 
en in motion, like a little mouse. 
USK, a perfume obtained from 
musk-deer. This deer, which 
s no horns and differs in some 
aer things from other deer, lives 
the mountainous parts of Central 
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Asia. The musk is a soft reddish- 
brown ointment, which grows in a 
small bag between the hinder legs ot 
the male deer. When the deer is 
killed the musk bag is cut off and 
dried with the musk inside. Grain 
musk is a coarse brown powder gath- 
ered from stones, trees, etc., on 
which it has been rubbed off by the 
animal. Musk is one of the strong- 
est of all perfumes, and is much used 
by perfumers. Other animals, such: 
as the musk-ox, musk-rat, and musk- 
duck, smell of musk, and a drove of 
pigs will often leave the smell behind 
them, but none but the musk-deer 
gives the perfume. A kind of false 
musk is sometimes made out of 
AMBER. 

The musk-deer is a MAMMAL of 
the order wugulata, or hoofed ani- 
mals. 

The word musk is from the Greek 
moschos, rausk. 

MUSKET. See RIFLE. 

MUSK-OX, an animal living in the 
Arctic regions of America. It is be- 
tween the ox and the sheep in looks, 
in size, and in some other respects, 
being generally about as large as a 
two-year-old cow, with broad flat 
horns bending downward likearam’s, 
and with brownish-black hair grow- 
ing long like agoat’s. The musk-ox 
is generally found in herds of a dozen 
or more, on rocky barren lands, where 
it feeds on grass, moss, and lichens, 
Though its legs are short, itcan run | 
very fast, and is not easily ap- 
proached. The flesh, which is liked 
by the Esquimaux, smells strongly of 
musk, from which the animal gets its 
name. It is sometimes called musk- 
sheep. 

MUSK:RAT, a small animal found 
only in America. It is sometimes 
called also musquash and musk. 
beaver. Its body is shaped like that 
of arat, but is about the size of a 
rabbit, and is covered with thick, 
reddish-brown fur. It has small 
ears and eyes, a long tail, and short 
legs, with four toes on the front feet 
and five on the hinder ones. All the 
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toes are partly webbed ; that is, they 
are joined by a skin between them 
to aid them in swimming. Though 
awkward on land, the musk-rat is a 
very lively and playful animal in the 
water, and can swim and dive with 
great ease, 

Musk-rats live near streams or 
lakes, in the banks of which they 
usually dig holes, but on marshy 
lands they sometimes build houses 
like those of the beaver. The open- 
ings of their burrows or holes, of 
which there are generally two, one 
for high and one for low water, are 
made under water, and lead upward 
to dry ground above the reach of 
high water and freshets, Sometimes 
these burrows are forty to fifty feet 
long, and end in a gallery, where 
they make comfortable nests out of 
dried grass, leaves, and rushes, large 
enough for several to sleep in. From 
this gallery or chamber a small pas- 
sage leads to the surface, the top end- 
ing in a bunch of grass or weeds, for 
ventilation. 

The musk-rat has four to six young 
ata birth. They are helpless, hair- 
less little creatures, not much larger 
than a mouse, and are fed by the 
mother in their underground house 
until nearly half grown. Sometimes, 
when their nest is flooded, they are 
drowned, unless rescued by the 
mother. A female musk-rat was 
once seen swimming during a flood 
with five little ones, each about as 
large as a common rat, holding on 
to the tufts of her hair while she 
slowly made her way along seeking 
fora new house. A mischievous boy 
threw a stone which struck the 
mother and scattered the young. 
The latter could neither dive nor 
swim, but with the mother’s help 
they got to shore, where they hid in 
the reeds. 

Musk-rats live mostly on grasses, 
roots, mussels, and fruits, but they 
will eat almost anything. Great 
numbers of them are killed and eaten 
by foxes, lynxes, and owls, and 
Many are caught in traps and in 
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other ways for their furs. They are 
caught in winter by trappers in a 
curious way. These animals often 
swim great distances under ice. 
They take in a long breath at start- 
ing, and then swim as far as they 
can. When they have used up all 
the OXYGEN in the air in their lungs, 
they came up and breathe out the 
air, which bubbles up against the 
under side of the ice. The bubbles 
take up oxygen again from the water 
and the ice, and the musk-rats 
breathe it in and then go on until 
they need more, when they do the 
same thing. In this way they can 
travel along time in the water un- 
der ice. When the ice is clear they | 
can be seen swimming below. The ~ 
trapper follows until he sees one 
come up to renew its breath and, 
before it has time to take in its air 
again, strikes the ice with a hatchet 
directly over it, scattering the air 
bubbles and driving the musk-rat 
away. As it can get no more 
air, it soon drowns, and the trap- 
per cuts a hole through the ice and 
takes it out. Musk-rat fur was once 
much used in making felt hats, but 
now it is usually made into cheap 
furs. The furriers call it “ river 
sable.” 

The musk-rat is a MAMMAL of the 
order gizres, or gnawing animals, 
and of the rat family. 

The musk-rat is so called because 
it smells of MUSK. Its Indian name 
is musquash. 

MUSLIN, a fine kind of cotton 
cloth. Muslin is not woven so 
closely as common cotton cloth, so 
that it is thinner and more like 
gauze. The finest muslins used to 
be made in India, and they were of 
such wonderful fineness that they 
were often spoken of as “woven 
wind”; but European  muslins, 
made by machinery, have now taken 
their place, though they are not so 
soft and delicate as the Indian hand=- 
made ones. Printed muslins are 
made in the same way as calico, 
The best are made in France, Great 


titain, and the United*#States. A 
oth made of half wool and half cot- 
nm, and afterward printed in colors, 
«called by the French sousselzne de 
‘Zne (wool muslin). i 
‘The word muslin is from the 
cench mousseline, named from 
oussul or Mosul, in Asiatic Tur- 
ty, where this cloth was first made. 
|IMUSSEL, a small shell-fish, some- 
at like a clam but smaller, having 
early three-cornered shell, green- 
black on the outside and pur- 
ish white inside. Mussels are found 
oth in salt and infresh water. The 
bmmon salt water mussel has a 
low meat, which is much eaten in 
rope, both raw and cooked. As 
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it is cheaper than the oyster, it is 
often called the poor man’s oyster. 
There are vast beds of mussels on 
the Atlantic coast of France, near 
Rochelle, and thousands of people 
are employed in gathering them. 
The mud flats where they grow, 
which are called douchots, or parks, 
are covered with rows of tall posts 
twisted full of wicker-work, on which 
the mussels fasten themselves. 
Sometimes these rows are two or 
three miles long. As the flats are 
covered by the sea at every tide, the 
mud, after the water has left it, is too 
soft to bear the weight of a man, so 
the fishermen, or Joucholeurs, have 
little flat-bottomed boats, called 
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rons, with which they slide over the 
ud, as shown in the picture. Only 
ne knee is put into the acon, the 
sherman pushing it along with the 
-her foot, by which means rit 
sade to go quite fast. The mussels 
rive to be moved three or four times 
efore they are ready for market. 
[ussels are sometimes eaten in this 
>untry, and they are also used for 
sh bait. 

Fresh-water mussels are found in 
jany rivers and streams in the 
Inited States. Several kinds have 
earls in them, and some very fine 
nes were once found in New Jersey, 
ne of which was sold for $2200. 


This set a great many people to| 


in his Acon. 


looking for mussel pearls, and much 
time was wasted in the search which 
might have been better spent. 
Fresh-water mussels are seldom 
eaten, but they make good fish bait. 

The mussel is a MOLLUSK. 

The word mussel is from the Latin 
musculus, a mussel. 

MUSTARD, a seasoning made of 
the bruised seeds of the mustard 
plant. The mustard shrub, which 
was brought to this country from 
Europe, is an annual PLANT, about 
two feet high, with sweet-smelling 
yellow flowers, and seeds in little 
pods. There are two kinds, white 
mustard, which bears yellow seeds, 
and black mustard, which has black 
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seeds. Both kinds of seeds are 
used for making table mustard. 
They are first ground in a mill, then 
bruised in a mortar, and _ finally 
sifted te get out the husks, from 
which a kind of oil is afterward 
pressed. Sometimes the husks are 
used to mix with black pepper. 
Mustard is much used in medicine, 
being given as an emetic to produce 
vomiting, in cases of poisoning; it 
is also put on the skin in the form 
of a plaster, and is so heating and 
irritating that if left on too long it 
will make a blister. In the United 
Staies mustard to be used on the 
table is usually mixed with water or 
vinegar and a little salt; but the 
French cook it, and flavor it with 
various things, such as garlic, cloves, 
and celery seed. 

The word mustard is from the Old 
French moustarde, which is from 
the Latin wzzstum, must, or sweet 
wine which has not worked, with 
which mustard was mixed. 

MYRRH, a pleasant smelling gum 
resin, with a sharp bitter taste, 
brought chiefly from Arabia and 
Abyssinia. It is the hardened juice 
of several kinds of shrubs or small 
trees which grow in those countries, 
and is at first light yellow, but when 
dry, reddish brown. It is used in 
medicine as a tonic, to dress 
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wounds that are slow in healing, 
and as a tooth powder to rub th 
gums with when they are spongy o 
sore, 

The word myrrh is from the Latin 
myrrha, Greek murra, which is from 
the Arabic mzrr, bitter. - 

MYRTLE. The common myrtle 
of Europe is a shrub which some. 
times grows three times as high asa 
man. It has bright shining leaves, 
and bears single white or pink flow. 
ers, and black berries. In ancient 
times this plant was sacred to Venus, 
and her temples were surrounded by 
groves of it. The victors in the 
Olympic games were crowned with 
wreaths of its leavés. Its buds and 
berries were also used to flavor food, 
and as a medicine. At the present 
day the myrtle is used mostly asa_ 
perfume. Its leaves mixed with 
other things are made into sachet 
powders, and a_ strong-smelling 
water, called cau d’ange, is dis- 
tilled (see ALCOHOL) from its flows . 
ers. Bay rum is made from the 
leaves of a kind of myrtle which 
grows in the West Indies. 

The running plant commonly 
called myrtle in the United States is 
not a true myrtle, but is rightly’ 
named periwinkle. 

The word myrtle is from the Latin — 
myrtus, Greek murtos, myrtle. 


NAIL. Nails are usually divided 
‘0 cut nails, so called because they 
2 cut out of iron plates, and 
‘ought nails, which are made from 
ought IRON. Different kinds are 
ed from their uses, shape, etc., 
shingle, clapboard, floor, horse- 
e, trunk, and harness nails, and 
tks, brads, and spikes. Some are 
led also four penny, six penny, 
Fht penny, and ten penny nails. 
ae word penny, thus used, is sup- 
sed to have been changed from 
und. A six-pound nail was one 
which it took a thousand to make 
: pounds, an eight-pound nail one 
\which it took a thousand to make 
rht pounds, etc. So a six pound 
il, pronounced — “sixpun-nail,” 
on came to be called a six-penny 
jl, and the same with the other 
ces. 

Before the present century almost 
_ nails were made by hand, but 
.w all kinds are made by machines, 
2 best of which were first built in 
2 United States. For making cut 
ils the iron is first rolled into 
ates of the thickness and a little 
der than the length of the nail to 
‘made. A plate is then put into 
+ machine, and the dies or cutters 
t off a. tapering blank from its 
d. This blank is then seized and 
Id tight by iron jaws, while a 
nch strikes the larger end and 
akes the head. The nail then 
ops out of the machine, and the 
ate moves up under the cutters and 
other tapering blank is cut, the 
de part being this time on the other 
le, so that there shall be no waste 
‘cutting up the whole plate, In 
is way the head of every other nail 
made on the side of the plate op- 


N 


posite to that on which the head of 
the one before was made. 

Wrought nails, such as horseshoe 
nails, and others, are also made 
now almost entirely by machinery. 
Shoe nails are small spike-shaped: 
nails without heads; the smaller 
kinds are cut out of zinc plates, and 
the larger ones from iron plates. 
Many kinds of ornamental nails, 
such as picture nails for hanging up 
pictures, coffin nails, and furniture 
nails, are now made with wrought- 
iron shanks and porcelain or metal 
heads. 

The word nail is from. the Anglo- 
Saxon nzege/, nail. 

NANKEEN, a yellowish or buff- 
colored cotton cloth. The best is 
brought from China, where it is 
rade out of a kind of yellow cotton, 
which grows near Nanking. Some 
nankeens are made in England, but 
they are dyed yellow, instead of be- 
ing made of cotton which grows of 
that color, and they are apt to fade. 

Nankeen is named from Nanking, 
China, where it was first made. 

NARWHAL, a sea mammal, called 
also sea-unicorn and unicorn-fish. 
It is generally 15 or 16 feet long, 
and has a spiral tusk 6 to 8 feet 
additional, of solid ivory. The nar- 
whal is dark gray above with darker 
spots, and white on the sides and 
below. . It is an active, powerful ani- 
mal, and is often seen playing in 
schools of 10 to 20, swimming with 
its tusk out of water. One has been 
known to drive his tusk deep into 
the timbers of a whale ship. The 
Greenlanders, who take them with 
harpoons, value them greatly for 
their flesh, oil, and ivory. The flesh 
is considered a great delicacy, and 
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were flat-bottomed barges, or galleys, — 
propelled by oars, which could do~ 


their blubber makes a fine oil. The 
ivory of the tusks is hard and white. 


The narwhal is a MAMMAL of 
the order cetacea. 

The word narwhal is in Icelandic 
nahvalr, corpse whale, from za, a 
corpse, and &val/r, whale. It is so 
called from its color. 

NAVY, the marine military force 
of a nation, including ships, men in 
the service, yards, etc. Our earliest 
knowledge of ships of war is con- 
fined to the peoples living on the 
coast of the Mediterranean. The 


Phoenicians and Carthaginians, the 
Egyptians, Greeks, and Romans, all 
had vessels used for war, but they 
could scarcely be called a navy in 
Their warships 


the modern sense. 


little harm to an enemy until they 
came into actual contact. There 
were but two modes of naval fighting 
possible; either to sink an enemy’s 
ship by driving the sharp-pointed — 
beak with which every galley was 
armed into its side, or to grapple 
it, and capture it by boarding, — 
Ancient ships had no means of 
fighting at a distance save with 
bows and arrows and javelins, or 
by weapons and missiles discharged 
from clumsy ballistas, or catapults. 
Naval galleys, which are further 
described under SHIP, were weak 
and unable to live ina gale. They 
carried sail only in fair weather for 
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Rowers in Profile. 


fear that the masts would open their 
seams and make them leak; so they 
crept along the coasts, casting 
anchor at night in some cove or 
creek. In heavy weather they were 
often drawn up onthe beach to be 
floated again when sea and wind 
were favorable. They were often 
transported, too, across land. 

Galleys larger than the quin- 


quireme, or vessel with five banks of 
oars, were considered too unwieldy 
for war, but some much larger, of 
ten, fifteen, and even twenty banks 
of oars, were built by Hiero, King of 
Syracuse; and Ptolemy Philopator, 
of Egypt, who is said to have had 
a navy of fifteen hundred ships, 
constructed an enormous vessel 


with forty banks of oars, manned by 
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ur thousand rowers. But this last 
pry is considered a fable by naval 
‘perts, who cannot understand how 
many oarsmen could be seated, 
mr how so many oar banks could 
: arranged. 
The seating of the rowers in 
cient galleys is still somewhat a 
stery. We are told that the 
ireme, said to have been invented 
7 the Corinthians, had three banks 
oars, and the quinquereme, first 
ailt by the Carthaginians, five 
anks; but no writer bas told us how 
e banks were arranged. A 
odern French writer, M. L’Escalier, 
aggests that the three banks of the 
ireme were in line with each other, 


one amidships, one abaft the main- 
mast, and one forward of the fore- 
mast. Inthe quinquireme, he puts 
two banks amidship, two abaft the 
mainmast, and one forward of the 
foremast. But ancient sculptured 
representations of galleys seem to 
disprove this arrangement, and good 
authorities think that the rowers sat 
in a series of steps, one behind 
another, as shown in the pictures of 
the plan of a trireme, and the rowers 
below. 

In the battle of Actium the light 
triremes of Octavian, called /zburne 
after the Liburnians of Dalmatia, 
who were the first to build them, 
were victorious over the heavier 
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ight, nine, and ten banked galleys 
ff Antony. Under the empire such | 
essels were used almost exclusively, 
ntil in later times the name liburna 
ame to mean a_ ship of war. 
ugustus organized a great Medi- 
rranean fleet with two head- 
uarters, one at Misenum in the 
i of Naples, the other at Ravenna 
n the Adriatic. 

Other fleet stations were estab- | 
Bhed later in other parts of the) 


editerranean and in the great) 
ivers and inland seas of the) 
mpire. Besides regular men-of-war, 
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the Roman navy had also. swits 
despatch boats, transport vessels, 
privateers, and fire-ships. Fire- 
ships, intended to set fire to an 
enemy’s vessels, were used by the 
Syracusans against the Athenians 
as early as 414 B. C. After the 
invention of Greek fire, the prows of 
fire-ships were fashioned to repre- 
sent the head of some monster from 
whose mouth the liquid fire was 
blown through copper tubes on to 
an enemy’s ship. Its manufacture 
was long kept a secret, but it 1s said 
to have been a e«ompound of naptha, 
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sulphur, and pitch from evergreen 
firs. This mixture, which made a 
loud explosion, and a thick smoke, 
burned with a fierce and obstinate 
flame not easily quenched with 
water. Sand and vinegar were the 
only things that would deaden its 
fury. The Greeks kept the secret 
of the manufacture of liquid-fire 
which they declared was revealed by 
an angel to the first Constantine, for 
four hundred years; but the Saracens 
finally learned how to make and 
used it against the Christians in the 
Crusades. 

The ambition of the Romans was 
confined to the land, the sea being 
to them an object of terror rather 
than of curiosity ; nor were they ever 
moved by the spirit of enterprise 
which carried the navigators of Tyre 
and of Carthage to the ends of the 
world. After they had: destroyed 
the fleets of Carthage and had 
extirpated the pirates in the Medi- 
terranean, tlieir navy was used only 
to preserve the peaceful dominion of 
that sea and to protect commerce. 

After the time of Constantine the 
command of the Mediterranean, 
fell to the Greek emperors, whose 
wealth enabled them to keep up a 
large navy. But the art of ship- 
building had not advanced much. 
The ships of their fleet were still the 
flat-bottomed barges of antiquity, 
and we are told of the transportation 
of an imperial fleet five miles across 
the Isthmus of Corinth to escape the 
terrors of the cape of Malea in the 
Peloponnesus. Nor had there been 
any improvement in naval tactics: 
the squadron bore down on the 
enemy in a crescent, as of old, 
charged to the front, and strove to 
drive their sharp beaks through the 
sides of theenemy. Meanwhile bow- 
men rained arrows, great machines 
built on deck cast stones and darts, 
and baskets filled with armed 
men were swung on to the deck of 
the enemy by means of gigantic 
cranes. 

In the eighth century, the Saracens, 


in their second siege of Constanti- 
nople, came from Egypt and Syria 
with a fleet of eighteen hundred 
ships, but they were all small as they 
are said to have carried only a 
hundred men each. Though the 
Greek navy was smaller it easily 
destroyed this immense armament 
by the aid of the famous liquid fire. 

Caesar, in his account of sea fights 
with the Gauls, says that the latter 
used sail-vessels against the Roman 
galleys. The invasion of England 
by the Anglo-Saxons was made in 
sail-vessels, In the time of Alfred 
galleys propelled by oars were used, 
but chiefly as coast-guards, for 
they could not venture far from land. 
After the conquest by the Normans 
sail-vessels came more into use 
and voyages became bolder. But 
the real place of birth of modern 
navies was the German Ocean. 
When the Teutonic tribes of central 
Europe began to overrun the decay- 
ing Roman empire, the northmen 
and the races allied to them took to 
the ocean, building stout, sharp, sea 
boats with deep keels, and relying 
chiefly on sails, though using oars 
also. in these vessels they did not 
fear the gales and the rough waters 
of the northern seas, and in them 
they made long, roving expeditions, 
extending to Constantinople on the 
east and to the American continent 
on the west. After them the 
science of shipbuilding and of naviga- 
tion remained stationary during 
most of the middle ages, until the 
finding of the route to the Indies 
and the discovery of America made 
the building.of larger and more sea- 
worthy ships a necessity. Then 
came the age of great galeasses, 
used in the Mediterranean and by 
the Spanish and Portuguese in their 
voyages to India and the New 
World. They were unwieldy three- 
decked vessels, with high forecastles 
and poops, and usually carried heavy 
guns. For lighter service galleasses 
were used, moved by both oars and 
sails. They were heavy  three- 
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Jaasted galleys, with fifteen or more 
ars on each side, carrying usually 
enty-guns. With the revival of 
ommerce came the need of men-of- 
var to protect it, and with the open- 
g of colonial enterprise came the 
fuilding of fleets and the beginning 
f great navies. 
|The British navy was founded by 


fenry VII., who built a_ large 
ip called the Great Harry. 
is son, Henry VIII. formed 
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a standing fleet, of which the 
largest was the Henry Grace de 
Dieu, the largest ship ever built up to 
that time. Her tonnage is varionsly 
given as 1000 to 1500; she had four 
masts, and carried eighty guns. At 
the death of Henry VIII. (1547) the 
British navy consisted of about fifty 
ships, with an aggregate tonnage of 
12,000, manned by 8,000 sailors and 
marines, i 
twenty-four ships, of 10,395 tons, 


554 guns, and 6,570 men. The 
argest vessel was the Triumph, of 
zo0oo tons and 100 guns; next to 
er ranked the Elizabeth and the 
White Bear, each of goo tons and 
80 guns. lll ships of the period 
wwere clumsy, with high forecastles 
and poops, and often so topheavy as 
tto be dangerous. 

| In 1588, when Philip II. of Spain 
‘sent his great Armada to conquer 


\England, the English navy had only 
‘about thirty serviceable ships. Queen | 


| 
| 


Henry Grace de Dieu. 


Elizabeth, who knew all about the 
Spanish navy, made great exertions 
to increase her fleet, and succeeded 
in getting together 150 more vessels, 
making 180 in all, but none of her 
ships were equal in size or armament 
to the Spanish vessels. The 
armada consisted of 130 ships armed 
with 2431 guns, besides another 
fleet of flat-bottomed vessels, carrying 
30,000 foot and 4,000 horse. 

The first English three-decker was 
the Sovereign of the Seas, afterward 


In 1578 it comprised .- 
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called the Royal Sovereign, built in 
1637. She had three flush decks, a 
forecastle, a half deck, a quarter 
deck, and a round house, and 
carried 132 guns. She was reputed 
the best man-of-war in the world 
until 1696, when she was accident= 
ally burned at Chatham. 

The first English frigate was 
built about the end of the sixteenth 
century, but it was not until eighty 
years later that this class of ship, 
long used by the southern European 
nations, was generally adopted by 


ee 
NN 
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the British navy. The English frig- 
ate of the time of our Revolution was 
of about 950 tons, and carried 38 
guns (mostly 18-pounders). Smaller 
men-of-war of the time were called — 
corvettes, brigs, brigantines, and 
schooners. The largest man-of-war_ 
of the period was called a ship of 
the line because she was the kind 
that formed the line of battle in a 
naval engagement. Ships of the line 
had three decks, and carried usually 
60 to 120 guns. The next vessel 


in point of size, the frigate (French 


Sovereign of the Seas. 


frégate), was named from the 
Sregata, a light swift vessel propelled 
by both oars and sails, formerly 
used inthe Mediterranean. Though 
smaller it was swifter than the ship 
of the line, and was generally used 
on detached duty—that is, singly 
and not in a fleet. 
1812 battles were frequently fought 
between two frigates, as between 
the Chesapeake and the Shannon, 
when the British were victors, and 
between the Constitution and the 
'Guerriére, when the latter was cap- 
tured by the Armericans. The 


In the war of. 


Constitution was one of the finest of 
our sailing frigates. She was built 
at Boston in 1797, was of 1576 tons, 
and carried 52 guns. So successful 
was she in battles that she was fondly 
called Old Ironsides, and when in 
1830 the secretary of the navy pro- 
posed to sell her, much public indig- 
nation was aroused. Oliver Wendell 
Holmes wrote a poem about her 
called Old JIronsédes and the plan 
‘of selling her was defeated. She 
was afterwards used as a school- 
ship and asa receiving ship at the 
| Portsmouth navv yard, 
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‘The next class of men-of-war was 
‘Med in Europe corvettes (French 
vette), but in the United States 
ops of war. The sloop of war, 

ich had three masts rigged like a 
aip, usually carried but one tier of 
ins on an open deck, but some of 
ae larger ones had a few more on 
forecastle and a quarter deck. 
till smaller vessels were brigs and 


thooners, which had but two masts, 
yuare-rigged in brigs, fore-and-aft 
gged in schooners. They carried 
maller guns than the larger vessels 


and were not sent usually where hard 
fighting was expected, Gun boats 
were smaller vessels for coast and 
harbor defence, 

The introduction of the steam 
engine brought about a change in 
all the navies of the world. Assvon 
as Fulton made the steamboat prac- 
ticable, attempts were made to apply 
steam to men-of-war. The first 
steam man-of-war, the Demologos 
(Gr. demos, people, logos voice) was 
built by him in New York in 1814. 
But it was never used and the steam 


The Constitution—Old Ironsides. 


man-of-war did become practicable 
until the invention of the screw (see 
STEAMSHIP). The first screw war 
steamer was the Princeton, built by 
the United States in 1842. Her 
success made. a change in all coun- 
tries and the war fleets of the world 
became steam fleets. The first 
steam vessels protected by armor 
were used by the United States in 
the Civil War. Then followed the 
building of the Monitor, and now all 
the navies of the world are com- 
posed chiefly of armored ships. 

Armored Ships. The idea of 


building ships with their sides pro- 
tected against the attack of an enemy 
is almost as old as the art of naviga- 
tion. The Normans put around their 
ships’ sides a belt of iron or brass 
ending in a spur in front; the crusa- 
ders protected their vessels in a sin- 
gular way, covering their sides with 
raw hide to save them from Greek 
fire; and at the siege of Gibraltar in 
1782 batteries covered with wood, 
leather, and bars of iron were used. 
In 1838 the United States built a 
steam man-of-war called the Fulton 
the Second, the sides of which are 
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said to have been thinly plated with 
iron. In 1855 the French and Eng- 
lish built floating batteries plated 
with iron for usein the Crimean war, 
and in 1858 the French built the 
Gloire, an iron plated screw frigate. 
Her armor, which covered only her 
sides amidships was 4% inches thick, 
backed by two feet of solid timber. 
The building of this ship was the 
beginning of the modern system of 
armored ships. She was followed by 
the Normandie, the Invincible, the 
Couronne, the Magenta, and the Sol- 
ferino; and the British built the 
Warrior, the Black Prince, the De- 
fence, the Resistance, and the Queen. 
All these ships were on the old plan, 
though the hulls were built of iron 
instead of wood. 

The Monitors. During our Civil 
War iron-clads were first used on the 


Mississippi River, which the Con- 
federates had closed below Cairo 
by building batteries on the banks. 
The earliest used, the St. Louis, 
Carondelet, Cairo, Mound City, 
Louisville, Cincinnati, and  Pitts- 
burgh, constructed by James B. 
Eads in 1861, were steamboats 
plated with bar-iron 2% inches thick 
against an oak backing. In 1862 the 
Confederates converted the wooden 
frigate Merrimac into an iron-clad 
ram, called the Virginia, by covering 
her with roilroad-iron. On March 
gth of that year she was met in 
Hampton Roads by the Monitor, a 
vessel built by John Ericsson of 
New York, and after a short fight 
was driven back to Norfolk. This 
battle changed naval construction 
throughout the world; and all na- 
tions began to cut down the sides of 


Ericson’s Monitor. 


their wooden men-of-war and to plate | 


them with iron. The United States 
built many vessels on the plan of the 
Monitoi, some with one and some 
with two turrets, but in all of them 
the armor was made up of many 
layers of iron plates bolted together. 
The turret of the Monitor was eight 
inches thick, made of eight I-inch 
plates; the Canonicus another 
monitor, had 11 layers of. I-inch 
plates; and the Puritan and Dicta- 
tor had turrets 15 inches thick. But 
the English proved by experiment 
that plates thus made up are not so 
strong as solid plates, and the latter 
are now used by all nations. 

Many vessels with turrets were 
then built in Europe, but higher than 
our monitors ; for while the monitors 
are good for coast defence and for 
use in inland waters, they are so low 


in the water as to be unsafe for 
sea-going cruisers. At first these 
armored ships were proof against 
the heaviest guns; but larger and 
stronger guns were made until guns 
were able to pierce thirty inches of 
iron at a thousand yards’ distance. 
The thickness of the armor had to 
be increased to resist these immense 
guns, but this added so much to the 
weight of the ship that it was found 
impossible to cover all the sides with 
armor, so it was put on the vital 
parts only along the water-line and 
over the battery. Compound armor 
was next tried, that is, iron plates 
with a. hard steel face; and then 
steel armor was substituted, but, 
though much stronger than iron, no 
target has yet been found strong 
enough to withstand projectiles from 
the great rifled guns. 
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Classes of Armored Ships. Ar- 
ored war ships may be classed 
to sea-going battleships, cruisers‘ 
and coast defenseships. Battleships 
re fighting ships protected in vital 
arts by steel armor 12 to 20 inches 
hick, and armed with the most 
owerful rifled guns. In 1904 our 
argest battleship was the Connecti- 


cut, of 16,00¢ tons, carrying four 
12-inch guns, and others of 8-inch, 
7-inch, 3-inch, etc. In 1906 Great 
Britain built a larger ship named the 
Dreadnought, armed with ten 12-inch 
guns, and this was the beginning of 
building very large battleships. The 
Dreadnought gave its name to these 
larger battleships, just as the Monitoy 


Battie ship 


id to the first armored vessels, and 
how large and powerful battleships 
are commonly called dreadnoughts, 

nd some, still more powerful ones 
have been called super-dreadnoug ts 

Latin super, above). The first 

readnought was of 17,900 tons 
urthen, but others have since been 
built of 20,000, 25,000, and even 


0,000 tons, and some are armed | 


ith 13-inch, 14-inch, and 15-inch 
ns. All battleships are now built 


so that their great guns can be fired 
altogether on 


roadside—that is, 


z 


Connecticut. 


|one side at once. They carry also 
| secondary batteries of smaller guns, 
4, 5, or 6 inch, for defense against 
torpedoes and submarines, and 
machine guns. They carry 40 to 50 
| officers and 8coto 1ooomen. Inthe 
United States battleships are named 
'after the States; in Great Britain, 
after royalties and great men or after 
some quality as invincible; in Ger- 
many, after princes, great men, or 
states; in France and Italy, usually 
after great men; and in Japan after 
places, mountains, etc. 


aS 
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Monitor Puritan. 
Florida, Texas and Utah (1909); 


The U. S. battleships built since 
1903 are the Kansas and Vermont 
(1904); New Hampshire (1905) ; 
South Carolina and Michigan (1906); 


North Dakota and Delaware (1907); | 


Arkansas (1910); New York and 
| Texas (1911). The latest additions 
‘are the Wyoming, Nevada, Okla- 
‘homa and Pennsylvania. The Arizona 
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is now building. Three more are 
authorized: the California, Missis- 
sippi and Idaho. 

England now has the most for- 
midable of all battleships. The Queen 
Elizabeth and her four sister ships 
began a new era in naval construc- 
tion. 

The Pennsylvania is the largest 
dreadnought ever built for the 
United States (4,oco tons). Shecar- 
ries a battery of twelve 14-inch guns, 
displaces 31,400 tons and has a 
speed of at least 21 knots (nearly 25 


miles) an hour. The Pennsylvania 
will be the flagship of our Atlantic 
Fleet. For the first time in our his- 
tory the Atlantic Fleet will consist 
of two complete divisions of dread- 
noughts. First division: Oklahoma, 
Nevada, New York, Texas, Wyom- 
ing. Second division: Arkansas, 
Utah, Florida, Delaware, North 
Dakota. 

Cruisers, which are lighter vessels 
intended for service in all parts of 
the world, are intwo classes, armored 
and protected cruisers. Armored 


cruisers are nearly as_ heavily 
armored as battleships, while pro- 
tected cruisers have only the vital 
parts covered with armor. Most 
of these carry 8-inch or 10-inch 
guns and have secondary bat- 
teries of 3-inch guns and mach- 
ine guns. First class cruisers in 
the United States Navy are named 
some after states and some after 
large cities, and second and third 


Super-dreadnought. 


class cruisers after smaller cities. — 

The English Tiger is the last word 
in battle cruisers. Her displace- 
ment is 29,000 tons; her speed 28 
knots (nearly 33 miles) an hour and 
her engines 78,000 horse power. 
Her armament consists of eight 
13-5 inch guns. Her armor beltis 
only 9 inches. 

Coast defense vessels consist, in 
the United States Navy, of armored 
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vessels of the monitor type, some 
with two turrets and some with one 
like the original Monitor. These are 
armored generally with two 12-inch 
or 10-inch guns in each turret, though 
some carry 15-inch guns. 

Of the former class are the 
Amphitrite, Miantonomoh, Monad- 
nock, Monterey, and Puritan, armed 
generally with four ro-inch or 12-inch 
guns, besides smaller guns. Of the 
single turret class are the Arkansas, 
Florida, Nevada, and Wyoming, each 
carrying two 12-inch guns, and a few 
vessels left over from the civil war, 
armed with two 15-inch guns each. 
See TORPEDO, 

Modern navies are made up of 
battleships, cruiser battleships, first- 
class, second-class and _ third-class 
cruisers, gunboats, monitors, 
torpedo-boats and _ torpedo-boat 
destroyers, and submarines. The 
principal navies of the — world, 
before the great war of 1914, 
were according to strength: Great 
Britain, Germany, United States, 
France, Japan, Russia, Italy, Austria- 
Hungary. , 

During the seventeenth century 
noted naval commanders’ were 
often soldiers; but in some cases 
commanders of fleets bad had 
no naval experience whatever. 
In consequence of this, the 
force on naval vessels was in two 
departments, one in charge of the 
navigation of the ship and the other 
the fighting force. But it was soon 
seen that a ship should have but one 
head, and that that head should be 
a man of sea experience; so now the 
commander of a ship of war is 
always a trained seaman, and he is 
responsible not only for the naviga- 
tion, but also for the war material 
and for the fighting force. 

Officers of Navy. The grades of 
officers are nearly the same in all 
navies, Admirals, vice-admirals, rear- 
admirals, and commodores com- 
mand fleets and squadrons and navy 
yards, captains command large ships 
and commanders smaller ones. 
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Lieutenant commanders and lieuten- 
ants ace the assistants of ship cap- 
tains and next to them in rank. 
There are two grades of lieutenants 
in our navy, and below them are 
ensigns, the lowest grade of officer 
on our ships. In old times second- 
lieutenants were sometimes called 
masters. The cadets at our naval 
academy are called midshipmen, but 
in some navies this is the lowest 
grade on ships. The preceding are 
all line-officers. Chaplains, pay- 
masters, surgeons, and engineers, 
are staff-officers. Gunners, boat- 
swains, quartermasters, cockswains, 
carpenters, sailmakers, machinists, 
armorers, etc., are called warrant or 
petty officers according to the style 
of their appointments. Seamen, 
ordinary seamen, landsmen, and 
firemen are the privates, and do the 
work of navigating the ship, firing 
the engines and handling the guns. 
There are also secretaries, clerks, 
cooks for the officers and cooks for 
men, nurses, coopers, tailors, bakers, 
stewards, musicians, painters, etc., 
besides assistants for these and 
servants. A guard of marines is 
attached to every ship of war, armed 
as infantry, whose members do 
sentinel’s duty. Their officers have 
the same grades of rank as in the 
army. 

Navy Yards. The Navy Yards of 
the United States are: New York 
Navy Yard, Brooklyn, N. Y.; Boston 
Navy Yard, Boston, Mass.; Norfolk 
Navy Yard, near Norfolk, Va.; 
Portsmouth Navy Yard, Portsmouth, 
N. H.; Philadelphia Navy Yard, 
Philadelphia, Pa.; Mare Island Navy 
Yard, near San Francisco, Cal.; 
Washington Navy Yard, Washing- 
ton. D. C.; Puget Sound Navy 


Yard, Bremerton, Wash; and 
Charleston Navy Yard, Charleston. 
SECs 


Naval stations are at Key West, 
Fla.; New Orleans, La.; Tutuila, 
Samoa; Guam Island ; Guananamo, 
Cuba; Honolulu, Hawaian Islands ; 
Cavite and Olongapo, Philippine 
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Islands. There are also a torpedo 
and training station at Newport, 
R. I; a training station at Yerba 
Buena Island, Cal.; and a training 
station at North Chicago, ill.’ The 
Naval Academy for the education 
and training of officers is at Anna- 
polis, Md., and the Naval War 
College at Newport, R. I. 

NEEDLE. The sewing needle 
looks like a very simple little thing, 
yet each one that is made passes 


Fig. 2.— Punching the Eyes, 


through the hands of nearly one 
hundred workmen, Needles are 
made out of fine steel wire, which 
comes rolied up in coils, The 
needle maker cuts the wire into 
small pieces called blanks, each of 
which is as long astwoneedles. As 
these blanks are cut from coiled wire 
they are bent a little, and the first 
thing to be done is to straighten 


SS 


rings, heated red-hot and cooled 
slowly so as to soften them, and then 
rolled over and over with an instru- 
ment called a smooth-file, as shown 
in the picture (Fig 1), It will be 
seen that the smooth-file has two 
slits in it, through which the rings 
pass, so that it comes right on 
to the wires and rolles them out 
straight. The blanks are then ground 
sharp at both ends on small grind- 
stones. 

The middle of each one is 
next flattened and grooves 
made on each side in a stamp- 
ing machine, which also makes 
little dents where the eyes are 
to be. The eyes are punched 


through in a small hand press, 
2, 


which is 
One blank 


shown in Fig. 
worked by a boy. 


Fig. 5.—Row of Needles in Vice. 


at a time is put under the press, 
the boy pulls a handle, and the two 
steel punches are pressed 
down through the dents 


made by the stamping 
b SS machine: = In) Fis, aan 
7 shows the blank after it 


Fig. 3.—Needle Blanks. 


has been sharpened; 4, 
after it has been grooved 
and dented ; and ¢, after the 


them. A great many of them are|eye hasbeen punched. 


placed together in two strong iron 


The blanks are now strung by 
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running two fine wires through the 
eyes, as shown in Fig. 4, and are 
then bent backward and forward un- 
til they break in two in the middle, 
each blank thus making two needles. 


Fig. 6.—Roll ready for Scouring. 


Each row of needles, still strung on 
the wire through the eyes, is put into 
a kind of hand vice, as shown in Fig. 
5,and held firmly while the heads 
are filed into shape. They are next 


usually for two or three days, and 
sometimes as long as a week in mak- 
ing very fine needles; and, as the 
canvas soon wears out, the rolls have 
to be made up new about once in 
eight hours. In some factories 
needles are scoured by rolling them 
around in barrels. After scouring, 
they are washed, and a little girl, 
called the “ header,” then sorts them 
by putting the heads all one way. 
She does this very easily and quickly 
by pressing her finger, which is cov- 
ered with a piece of wash leather, 
against one end of a pile of needles, 
when all with their points that way 
stick to the leather and are pulled 
out and laid right. The eyes are 
then blued by laying a row 
of needles on a steel slab 
so that the eyes just stick 
out over the edge, and 
holding a red-hot iron plate 
nearthem. The insides of 
the eyes are next drilled 
smooth by holding each 
needle against a little steel 
drill which turns round 


very fast, and the needles 
are then finished by polish- 


Fig. 7.—Scouring Needles, 


straightened again, then heated red- 
hot and cooled quickly in cold oil, 
and then tempered by heating them 
again slowly and letting them cool 
slowly. 

They now have the form of needles, 
but are black and not very smooth, 
and _ have to be brightened and _ pol- 
ished. A great many of them are 
rolled up together in pieces of can- 
vas with some soft-soap, emery, and 
oil, and wound round with twine so 
as to make a roll, as shown in Fig 6. 
Several of these rolls, which are 
usually abouta yard long, are laid ona 
kind of table with sides to it, as shown 
in Fig. 7, and rolled over and over 
under flat blocks of stone, which are 
moved backward and forward by 
machinery. This rolling goes on 


ing them on _ leather- 
covered wheels with a 
little polishing PASTE. 


They are lastly folded in 
colored papers, twenty-five in each 
paper, and labelled, when they are 
ready to be made up into large 
packets for market. 

This is the way of making the 
finest kind of English needles, but 
not so much care is taken with the 
coarser kinds. Needles are made in 
France out of iron wire, which is 
afterward made into steel, but they 
are not so good as English needles. 
Several machines for making needles 
have been built in this country, and 
many needles are now made by them, 
In one of them blanks long enough 
for two needles are put into a hopper, 
or kind of box, from which one at a 
time is carried into the machine and © 
finally falls out at the end a full 


made needle, ready for scouring. 
1 
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The word needle is from the 
Anglo-Saxon zed, needle. 

NEPTUNE, one of the planets of 
the solar system (see UNIVERSE). 
It is the outermost of the planets, be- 
ing 2,800,000,000 miles distant from 
the sun. Though excelled only in 
size by Jupiter and Saturn, it is 
too far away to be seen by the naked 
eye. Seen through a_ telescope 
Neptune is a pale greenish blue. Its 
diameter is 37,000 miles, and it is 
therefore about 80 times as large as 
the earth. It goes round the sun 
once in 164 years. Only one moon 
or satellite is known. 

Neptune was discovered in 1846. 
From the movements of Uranus, 
astronomers thought there must be 
another planet to cause those move- 
ments, and Leverrier, a French 
mathematician and astronomer, and 
Amdas, a student in Cambridge 
University, set out to calculate its 
probable position. Both worked 
out the protlem, but the planet was 
discovered by Dr. Galle of the obser- 
vatory at Berlin from Leverrier’s cal- 
culations. 

Neptune was named from the god 
Neptune. 

NERVES. In the article MAN it 
is told that the skull is so fitted upon 
the backbone that its hollow part 
comes right above the canal which 
runs down through the backbone. 
In fact its hollow is only a continua- 
tion of the hollow through the back- 
bone, swelled out into a rounded 
space. This space is filled with the 
brain, made up of a delicate whitish 
matter, which tapers off at the bot- 
tom inte a thick white cord and runs 
down through the backbene. The 
cord part is called the spinal cord, 
- spine being another name for the 
backbone, on account of the spines 
or thorn-like points which stick out 
from it. Though the brain and the 
spinal cord have different names, 
they are so joined together that it is 
hard to tell where the one ends and 
the other begins. 

The matter of which the brain and 


the spinal cord are made up is called 
nervous matter, and from it branch 
little cords, called nerves, which run 
to all parts of the body. The nerves 
which come from the brain pass 
through holes in the bottom part of 
the skull, and spread out irregularly, 
but those which come from the spi- 
nal cord are much more regular, 
branching out from between each of 
the joints of the back bone, where 
there are little hollows for them, 
These : spinal nerves, as they are 
called, soon divide into branches 
which spread out into the different 
parts of the body, and again divide 
into smaller branches, which keep on 
dividing until they form the finest of 
white threads, too small to be seen. 
The nerves which come from the, 
brain are joined chiefly to the organs 
of the senses, such as the eye, the 
nose, the mouth, and the ear; those 
which come from the spinal cord are 
joined mainly to the muscles and to 
the skin of the neck, body, and limbs. 

The brain is the seat of the mind, 
which governs all the movements of 
the body; and it is through the 
nerves that the mind knows of what 
is going on outside of the body and 
sends its orders to the muscles which 
move the different parts. When we 
see, smell, taste, or hear anything, 
the nerves carry the news to the 
brain, and in this way we know that 
we see, smell, taste, and hear. If 
the nerves joining the eye with the 
brain should be cut, we would not be 
able to see anything; and if those 
which join the ear with the brain 
were cut, we could not hear anything. 
The eye would form its image just 
the same, and the drum of the 
ear would still be moved by sound- 
waves, but we shonld never know 
of them if we had no nerves to tele- 
graph the news tothe brain, The 
sense of touch is common to all parts 
of the body, but wherever we feel any- 
thing, whether it be in the face or in 
parts more distant from the brain, 
such as the fingers and the toes, the 
brain at once knows of it through 
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ithe nerves, whose little threads reach 
(out everywhere. 

_ Thus all our sensations of sight, 
‘of smell, of taste, of hearing, and of 
itouch, are carried to the brain by the 
nerves. But the nerves have also 
another duty, that of carrying the 
‘will of the brain to the different mus- 
icles, by means of which all the 
imovements of the body are made. 
In the article MUSCLEs it is told that 
‘most of the muscles can be moved 
by us at our will. In the muscle 
‘called the biceps, which lies on the 
front of the upper arm and by means 
of which the forearm is bent up, are 
several little thread-like nerves. 
‘After leaving the biceps they are 
soon met with others which join 
them and form thicker nerve cords. 
These join others and thus become 
thicker again, until at last they join 
one of the nerves which come out 
from between the joints of the back- 
bone somewhere in the neck, and 
thus become united with the spinal 
cord, and through it with the brain. 
Thus the biceps muscle is joined to 
the brain. Now, when you will to 
bend your arm, the brain telegraphs 
through the nerves to this muscle, 
which at once swells up and short- 
ens, and thus draws up your forearm. 
If by any chance the little threads 
which go into the muscle should be- 
come broken, you would find that 
you were unable to bend your arm. 
You might will it ever so much, but 
the muscle would stay quiet and 
your arm would not move. It is the 
same with the other muscles of the 
body. Each one is joined to the 
brain by nerves, and thus all the 
movements of the body are caused 
by the brain. 

There are then two kinds of 
nerves: those which carry feelings 
or sensations from the skin and other 
organs of sense to the brain, and 
therefore called sensory nerves; and 
those which carry the will of the 
brain to the muscles, and so cause 
them to move, and therefore called 
motor nerves. Motor nerves have 


only one kind of work to do, but as 
there are several senses, so there are 
several kinds of sensory nerves. We 
can easily tell whether anything is 
rough and smooth, hot or cold, wet 
or dry, by feeling it with the finger, 
but we cannot tell the difference 
between sweet and sour things in 
that way. The tongue, however, at 
once finds out the difference, because 
it is joined to the brain by sensory — 
nerves of another kind. So also the 
sensory nerves of sight, smell, and 
hearing differ from those of taste 
and of touch, but exactly in what 
way is hard to tell. 

The word nerve is from the Latin 
nervus, Greek neuron, a nerve or 
sinew. 

NETS. Fishing nets are made 
commonly of hemp or flax twine, 
but some are made of cotton and 
some of jute and other materials. 
The threads are not woven across 
each other close together as in cloth, 
but wide apart, so as to make square 


holes called meshes, each thread 
being fastened where it crosses 
another one by a kind of knot. The 


size of the meshes and of the twine 
differs in different kinds of nets. For 
a long time nets were knit by hand, 
and a good many are still made in 
this way by fishermen and their 
families, but they are now knit 
mostly by machinery. 

Fishermen have many kinds, but 
those most in use are the seine, drift, 
and trawl nets. The seine is a very 
long but not very wide net, one side 
of which is loaded with pieces of 
lead, and the other or upper side 
with floats made of cork. When let 
down into the water the upper side 
floats and the lower side hangs down 
straight ; so that when stretched out 
it forms a kind of long wall, in which, 
by bringing the ends together, great 
schools or shoals of fish may be 
enclosed, Seines are of many sizes, 
some used for taking shad being 
sometimes a mile long ; and one used 
in the Potomac River in 1871 was 
nearly two miles long. Such large 
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seines are worked by horses or oxen 
turning a windlass, and sometimes by 
, a steam engine. 

The drift net is made like the seine, 
but has no leads on the bottom. 
The trawl net is a kind of drag net 
for catching fish which swim near 
the bottom. It is usually dragged 
along by the fishing boat. The hand 
or scoop net is a small net hung on a 
\hoop at the end of a pole, and is used 
ito catch small fish, crabs, etc., by 
scooping them up from the water. 
Different kinds of nets are used also 
for catching birds and small quad- 
rupeds, and sometimes broad nets 
are spread over fruit trees to keep 
the birds away from them. 

The word net is Anglo-Saxon. 
Seine is from the Latin sagena, 
Greek sagene, a fishing net. 

NETTLE, the name of plants cov- 
ered with fine stinging hairs, which 
cause a painful smarting in the skin. 
The hairs are very sharp and so 
brittle that they break off, and the 
poisonous juice of the plant then 
flows into the wound. Animals will 
not eat growing nettles, but they like 
them when dried in hay, and in 
Sweden they are raised to feed to 
cattle. The fibre of the nettle is 
very strong, and in the northern 
countries of Europe it is used for 
thread, and fish lines and twine are 
made of it. It has also been woven 
‘ into cloth. Young nettle shoots are 
sometimes boiled for greens, and in 
some parts of England the stalks and 
leaves are made into a kind of beer. 

The word nettle is from the Anglo- 
Saxon zefe/e, the nettle plant. 

_ NICKEL, a METAL, one of the 
ELEMENTS, When pure it is silvery 
white, and does not oxidize or tar- 
nish in the air. It can easily be 
hammered out into thin sheets or 
drawn into wire, is stronger than 
iron, and is almost as hard to melt 
as iron. Nickel is found in many 
parts of the world, but chiefly in 
New Caledonia, Russia, Sweden, 
Germany, Austria, England, and 
Scotland; and in America, at Sud- 
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bury, Ontario, Canada, in Pennsyl- 
vania, Connecticut, and Oregon. 
It is hard to separate it from its 
ores, as it is usually mixed with a 
good many other things. 

The chief use of nickel is for plat- 
ing other metals, to which it gives 
a beautiful silver-like surface that 
keeps them from rusting. Among 
the things now plated with it are 
knives, forks, tea-sets, buckles, bits, 
skates, surgical instruments, the 
scales of thermometers, the arms of 
railway seats, chandeliers, and gas 
fixtures. The copper rollers used in 
calico printing are now also plated 
with nickel, such rollers lasting three 
or four times as long as plain copper 
ones, which are much softer. 

Several valuable ALLOYS are made 
with nickel, among which is German 
silver, made up of one part of nickel, 
one part zinc, and two parts of cop- 
per. The best German silver is 
nearly as white as pure silver, and 
takes a fine polish. The copper 
coins of several European countries 
are alloys of nickel. In the United 
States we have five-cent pieces and 
three-cent pieces made of three parts 
of copper and one part of nickel. 
But the most important of the nickel 
alloys is that made with steel. By. 
mixing with steel a small percentage 
of nickel, the steel is made harder, 
stronger, and more elastic, and less 
liable to corrode or rust. This 
makes nickel-steel far more valuable 
than common steel for many impor- 
tant uses, such as imaking armor- 
plates for ships, building bridges, 
and other purposes were great 
strength is required. 

Nickel was first found out about a 
hundred years ago (1751) ina kind 
of ore called by the old miners 
kupfernickel, Nick’s copper or false 
copper, because, though it looked 
much like copper ore, they could 
never get any copper out of it. The 
word is made up of supfer, copper, 
and zckel, a short form of Nicholas, 
a name sometimes given to the Devil, 
and our word nickelcomes from this, 
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NIGHTHAWK. This bird is 
wrongly named, for it is not a hawk, 
and it does not fly by night. In the 
South it is commonly called bullbat, 
though it is not a bat. Itbelongs to 
the same family with the whippoor- 
will and, like it, may often be seen 
at twilight flying swiftly with its 
large mouth wide open in search of 
It is nine or ten inches 
long, with plumage of greenish- 
black, brown, gray, and tawny 
shades, and with wings which stretch 
nearly two feet. It is found all over 
North America, from the West In- 
dies to Nova Scotia; it comes North 
in spring and returns South in 
autumn, where it is much esteemed 
for food, as it is then fat and juicy. 

Night-hawks belong to the order 
macrochires or long-winged birds. 

NIGHT-HERON. The common 
night heron of America is about two 
feet long, with yellow legs, and a 
black bill of about three inches. 
The upper part is greenish black, 
and the other parts bluish-gray, 
shading into white. It is found al- 
most all over the United States, go- 
ing north in the spring as far as 
Maine. It builds a nest of coarse 
sticks on bushes or trees in swampy 
places near the coast, and often re- 
turns and rebuilds the same nest year 
after year. Its eggs, generaliy four, 
are pale sea-green. The night-heron 
feeds upon fish, reptiles, crustaceans, 
and even mice and other small ani- 
mals. It is sometimes called qua- 
bird and squawk from its hoarse cry. 

The night-heron belongs to the 
order herodiones. 

NIGHTINGALE. This bird, fa- 
mous in poetry and song, is not 
handsome. It is generally about 
61 inches long, is reddish-brown 
above and pale grayish-brown below, 
whitening on the throat and _ breast. 
It passes ‘the winter in Northern 
Africa, and spreads nearly all over 
Europe in the spring, appearing in 
England about the middle of April. 
The nightingale lives in woods, 
copses, and hedge-rows, and feeds on 
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wasps, ants, and other insects, soft 
berries, and fruits. It is shy and 
keeps concealed among foliage, 
where it is oftener heard than seen. 
It sings sometimes during the day, 
but oftener for an hour or two after 
sunset, and on clear moonlit nights 
it may be heard until midnight. 
The song, which is celebrated, is the 
love-song of the male; the female 
does not sing. It is very sweet, but 
not so sweet nor so powerful as that 
of the mocking-bird. The nightine- 
gale builds its nest on the ground in 
thickets and lays four or five pale 
brown eggs. The poets call this 
bird philomel or philomela, from 
Philomela, daughter of Pandion, king 
of Athens, who was changed into a 
nightingale (Greek phzlezn, to love, 
melos, seu). 
The nightingale belongs to the 
order fasseres, or perching birds. 
The word nightingale is from the 
Anglo-Saxon uzhtegale, from nzhte, 
night, and gadz, singer. 
NITRE. See SALTPETRE. 
NITRIC ACID, a thin strong liquid 
made up of HYDROGEN, NITROGEN, 
and OXYGEN. It is about half as 
heavy again as water, and when pure 
is colorless, but is generally yellow- 
ish. It is a very biting liquid, and 
will quickly char or burn and turn 
yellow most animal and vegetable 
substances. On this account it was 
called in old times agua fortzs (Latin, 
strong water), and it is still com- 
monly known by that name. Nitric 
acid will easily mix with water, and 
that generally sold has in it one-half, 
or two-thirds water. It is commonly 
made out of nitre or SALTPETRE, 
or from Chili saltpetre, sometimes 
called soda-nitre, a kind of SALT 
gathered on a desert in Chili and 
Peru. Common saltpetre has PO- 
TASSIUM in it, while Chili saltpetre 
has SODIUM instead of it. Either 
one of these substances is heated 
with SULPHURIC ACID in earthen- 
ware vessels, orin iron vessels coated 
on the inside with clay ; the sulphuric 
acid unites with the potash or the 
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soda, and leaves the nitric acid sepa- 
rated. 

Nitric acid is much used in the 
arts; ,to act on metals, earths, 
liquids, and other things. Etching 
(see ENGRAVING) on copper is done 
_ with it, tin for making mordants for 
DYES is dissolved in it, and it is of 
great importance in getting metals 
from ores. When mixed with 
muriatic ACID it forms agua regia, 

‘the only thing which will dissolve 
gold. It is sometimes given in weak 
doses as a medicine, and is also used 
as a CAUSTIC. Nitric acid joins 
with BASES to form nitrates, which 
are of greater value than the acid 
itself. These are made up of nitro- 
gen, oxygen, and some metals; for 
instance, silver nitrate is nitrogen, 
oxygen, and silver, and potassium 
nitrate (SALPETRE) is nitrogen 
oxygen, and potassium. 

Nitric acid gets its name from 
nitre, Latin ztrum, Greek nztron, 
saltpetre, and ACID. 

NITROGEN, one of the principal 
ELEMENTS. Nitrogen forms four- 
fifths of the AIR, and makes up a 
part of all animals and vegetables. 
In its usual form, it is a gas without 
color, taste, or smell, and not quite 
so heavy as air; but it may be 
changed into a liquid by a great 
amount of cold and of pressure. 
Nitrogen is not at all like OXYGEN, 
which is mixed with it in the air, 
Instead of being lively and showing 
a desire to unite with other sub- 
stances, it is very mild and unites 
with only a few other things. Flame 
will go out and animals will die in it. 
But it does not really put out flame, 
nor kill animals ; flame goes out and 
animals die in it because there is no 
oxygen. They are suffocated, just 
as a drowning man is, by being cut 
off from the air. Although nitrogen 
will not keep up life, it is of great 
importance in the world. If it were 
not mixed with the oxygen in the 
air, we could not live long, and 
everything that can burn would be 
likely to burn up. The chief use of 
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nitrogen, then, is to mix with the 
oxygen in the air so as to make it fit 
to be breathed by us. 

Though nitrogen is a very mild 
substance when in the air, and 
though it shows a general dislike to 
other substances, it will unite with 
a few other things; and when it 
does unite thus it forms some of the 
most powerful of compounds, such 
as NITRIC ACID, or agua forizs, 
AMMONIA, or hartshorn, nitro-GLY- 
CERINE, and prussic ACID. 

The word nitrogen, which means 
nitre-maker, is made from the Greek 
nitro, nitre, and gennein, to make; 
and nitrogen is so called because it 
is always a part of nitre or SALT- 
PETRE., 

NOVEMBER. See CALENDAR, 

NUMERALS. (Latin zzmerus, a 
number), symbols or characters used 
to express numbers, commonly called 
“figures.” The act or practice of 
recording numbers by numerals or. 
figures is called “notation.” The 
earliest method of notation was prob- 
ably the use of a single stroke, I, to 
express One, of two strokes, II, to 
express two, and so on; but this 
primitive method was cumbersome, 
and the Romans soon improved upon 
it. Counting by the ten fingers per- 
haps suggested the division into 
groups of ten, Each group of ten 
would then be checked 
off with diagonal 
lines, as in the cut, 
and in time these 
lines, X, would be accepted as asym- 
bol for ten, and the upper half, V, as 
a symbol for five. By the Roman 
method of notation a smaller numer- 
al prefixed to a greater indicated it 
was to be subtracted from it: thus IV 
would represent I from V, or four, 
and IX I from X, or nine. Ten 
groups of ten were represented by L 
or, in its rounded form, C, the in- 
itial letter of centum, the Latin for 
one hundred. By cutting L in half 
and taking the lower part L was 
obtained, the symbol of fifty, or half 
of Centum. By observing the same 
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rule of subtraction, XL would mean 
ten from fifty, or forty; and XC ten 
|from a hundred, or ninety. Ten 
| hundred was represented by M, the 
|initial letter of szz//e, Latin for a 
|thousand. In Latin script this was 
)}commonly written ~ or CID half of 
| which made [9D or D, the symbol for 
| five hundred. These seven symbols, 
“combined in various ways, are all 
that are used in Roman _ notation. 
|The combinations are sometimes 
|} awkward, as shown in the notation 
| of 1904, MCMIV, in which two sub- 
| tractions have to be made. 
| The Greeks once had a somewhat 
similar system, but it was early dis- 
carded for one in which the letters of 
the alphabet stood for numerals, a 
_method used also by the Phoenicians, 
_Hebrews, and other peoples. But 
all of these systems are cumbersome, 
especially in arithmetical processes, 
as addition, subtraction, multiplica- 
tion, and division; and all were in 
time superseded by the decimal sys- 
tem, represented by the so-called 
Arabic symbols or figures. This 
system, first made known to Europe 
by the Arabians in the eleventh cen- 
tury, had been in use in India for 
hundreds of years. It was adopted 
by learned men in Italy and in Spain 
in the thirteenth century, but it did 
not displace the clumsy Roman sys- 
tem, even in England, until about the 
sixteenth century. The Roman or 
Latin notation is still seen sometimes 
-in dates on the title pages of books 
and in inscriptions on buildings and 
monuments. 

The Arabic symbols or digit signs, 
so called from the Latin dgztus, 
finger, because the system which 
they represent was probably first 
suggested by the ten fingers, are 
much simpler than the Roman sym- 
bols, and far more efficient than the 
notation by letters of the Greeks. 
Their chief advantage however lies 
in the fact that the value of each 
digit is determined by the place it 
occupies in the line of figures of 
which it forms a part. When we 
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speak of the digits we mean only 
the figures from 1 to 9, the o being 
used only to keep the digits in their 
proper places-in the line and thus to 
give them their proper value. A 
single figure or digit standing alone 
can never represent more thang, 
but a figure placed next to it on the 
left represents its face value multi- 
plied by 10, and one in the third 
place on the left, its face value mul-- 
tiplied by 100, and so on indefinitely. 
Thus, in 99, the second figure at the 
left represents 9x10 or go; and, in 
999, the third digit at the left repre- 
sents 9X1I00 or goo. By placing a 
o at the left of the second 9, making 
9099, the third 9 is raised to the 
thousands place, and_ represents 
9X 1000 or gooo, while the other two 
nines keep the same value as before. 
Now, if we place the o at the left of 
the first 9, or 9909, it has the effect 
of raising the second nine also to the 
next higher position, making it repre- 
sent 9100 or 900, or, together with 
the third 9, 99X100, or 9,900. The 
first or original 9 is thus not affected 
by the rise in value of the other 
figures. 


TABLE OF ROMAN AND ARABIC 


NUMERALS. 
I 1|XxXI 21 
II 2| XXX 30: 
Ill 3|XL 40 
IV 4|L 50 
Vv 5|LX 60 
VI 6|LXX 70 
VII 7 | LX 80 
VIII 8} XC go 
IX 9|C 100 
xX 10| CC 200 
<A i (COC 300 
XII 12) (CCEC 400 
XIU 13|D 500 
XIV 14| DC 600 
Dxava 15|DCC 700 
XVI TOD CEE 800 
XVII 17 |CM goo 
XVIII 18|M 1000 
XIX 19|MD 1500 
NOK 20!MM 2000 


NUTMEG 


572 


NUTRIA 


NUTMEG, the fruit of the nutmeg 
tree, which grows wild in the 
Moluccas, where it was long culti- 
vated by the Dutch. When the 
English owned the islands, at the 
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end of the last century, they carried 
some trees to Bencoolen and Prince 
Edward’s Islands, whence the nut- 
meg spread to Bourbon, Mauritius, 
Madagascar, the West India islands 
and South America. The fruit, when 
ripe, is golden yellow, and looks 
like a round pear. It has a hard 
fleshy part, something like candied 
truit, which is preserved and eaten 
as a sweetmeat. Within this is the 
nut, ina thin, shining brown shell, 
enclosed in a bright-red network, 


which is the mace of commerce. 
Mace, when dried in the sun and 
pressed, becomes yellow. The inner 
nut is the nutmeg, which is used 
mostly as a spice. The oil’ of 
mace is made by pressing nutmegs, 
and not mace as is generally sup- 
posed. 

The word nutmeg is made from 
the Latin words zzx, nut, and 
muscus, musk, and therefore means 
musk nut. In England, in old times, 
it was quite fashionable to use nut- 
megs as a perfume, and it was no 
uncommon sight to see one set in 
silver, and ornamented with pearls 
and precicus stones, hanging from a 
lady's belt, like a modern scent 
bottle. 

NUTRIA, the fur of a South Amer- 
ican animal called coypu, much used 
by hatters. The coypu, racoonda, 
or couia looks like a small beaver, 
but has a long round tail like that of 
a musk-rat. It lives in holes in the 
banks of rivers and along the sea~ 
shore, and is a good swimmer, but 
awkward on land. Its fur, which is 
long and mixed light-red and brown, 
is made into felt hats. 

The word zutrza or nutra is the 
Spanish name of the coypu. 
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OAK, the name of an important|for any kind of wood-work ander 


kind of tree belonging to the same 
family with the CHESTNUT and the 
BEECH. Oaks grow in almost all 
cool countries, and some are found 
in warmcountries. They are among 
the largest and finest of forest trees, 
and have strong and hardy trunks 
and wide spreading branches. Some 
oaks shed their leaves every year and 
some are evergreens, and the leaves 
of the different kinds vary much in 
shape and color; but all are alike in 
their fruits, which are called ACORNS. 
The most valuable timbers are fur- 
nished by the oaks, and their barks 
are put to many uses, especially tan- 
ning, dyeing, and making CCRKS. 

The White Oak, so called from 
the light gray color of its bark, which 
grows almost all over the Eastern 
United States, from northern Maine 
to Florida, and west to Missouri and 
Kansas, is one of the most impor- 
tant of the oaks. It is a beautiful 
shade tree, and very valuable on ac- 
count of the hardness and toughness 
of its wood, which is much used for 
ship-building, wagon-making, far- 
mers’ tools, cabinet-making, cooper- 
age, railway ties, fencing, fuel, etc. 
Quantities of white oak staves are 
sent to Europe and to California for 
making wine casks. Its wood makes 
good charcoal, but is not so good for 
fuel ashickory. Its bark is excellent 
for tanning leather. 

The Burr Oak and the Rough 
White Oak are found from New 
England through the Southern and 
Western States, and are almost as 
valuable as the white oak for ship- 
building, etc. 

The Live Oak, which is one of the 
best of ali trees for ship-building and 


water, grows along the coast from 
Virginia to Texas. It is an ever- 
green, and has thick shiny leaves, 
which, unlike those of most other 
kinds of oaks, are smooth, or with- 
out teeth, on the edges. The tree 
is very large, with wide-spreading 
branches; its wood is yellow and 
close-grained. 

The Holm, or Holly, the evergreen 
oak of Europe, grows usually near 
the sea-coast. It also is much 
prized for ship-building 

The Common European Oak, 
sometimes called the British oak and 
royal oak, which grows almost all 
over Europe and in Western Asia, is 
the kind most used for cabinet work. 
It does well when planted in the 
United States. Most of the oak 
furniture in use is made of the wood 
of this oak. 

Oaks which yield dyes are the 
black or yellow-barked oak, from 
the bark of which the yellow dye 


called guercztron is made, and the : 
kermes oak, a kind of shrub growing © 


on the eastern shores of the Medi- 
terranean, from which a scarlet dye 
is obtained. This scarlet dye does 
not come from the oak itself, but 
from the dried bodies of an insect, 
something like the COCHINEAL in- 
sect, which feeds on its leaves. They 
are round and about as large as a 
pea, and are called Zermes. 

The word oak is from the Anglo- 
Saxon ac, oak. 

OATS, the grain of a kind of grass 
of the same name, which grows 
mostly in cool climates. The oat 
grew first in the cool parts of Eastern 
Europe. It was unknown to the 
ancient Egyptians and Hebrews; 
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and, though cultivated early in the 
countries north of Italy and Greece, 
was notraised in the Roman Empire 
until after the time of Christ. 
oat differs in looks from WHEAT, 
RYE, or BARLEY, especially in the 
grains, which grow on many little 
branches, as shown in the picture, in- 
stead of in an ear. It will grow 
in colder and wetter climates and on 
poorer soils than other grains, except- 
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mg coarse kinds of barley, and is 
therefore much raised in northern 
countries. The grains contain much 
starch, some sugar, gum, and oil, and 
a good deal of nitrogenous matter 
(see FOOD). They form a great 
part of the food of the common peo- 
ple in Scotland, where they are 
ground into meal and made into 
cakes and porridge. The Scotch 
porridge is made in the same way 
as hasty pudding, and is usually 
eaten cold with milk. Much of it is 
now eaten in this country, and it is 
a very strong and healthful food. 
Oaten groats or grits are the whole 
grains freed from the husks. Those 
made at Emden, in Prussia, and 
therefore called Emden groats, are 
crushed into small pieces. 

Oats are sometimes mixed with 
barley in distillation (see ALCOHOL), 
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and in Russia a liquor called gzass 
is made from them. But the chief 
use of oats is for feeding horses, 
which like this grain better than 
any other. The husks also are 
mixed with other food and fed to 
horses, cattle, and sheep, and the 
straw is the best of all straws for 
fodder. 

The word oat is from the Anglo- 
Saxon ae, oat. 

OBELISK, a kind of monument 
erected in ancient Egypt, to record 
the honors and triumphs of kings. 
Obelisks were generally set up in 
pairs, one on each side of the entrance 
to a temple. They were hewn out 
of a single block of stone, were 
broader at the base than above, and 
had a pointed top like a pyramid, 
generally sheathed with a bronze cap. 
Some of them were more than a huns 
dred feet high. Their sides were 
sculptured with hieroglyphs and 
figures recording the names and 
titles of the kings who erected them. 

Many obelisks have been removed 
from Egypt in both ancient and 
moderntimes. The Emperor Augus- 
tus sent two to Rome, and other 
emperors followed his example. 
Two obelisks, formerly at Alexandria, 
called Cleopatra’s Needles, were 
given by Mehemet Ali,rulerof Egypt, 
to Great Britain and France. The 
French took instead of the one offered 
them the obelisk of Luxor, and set it 
up in 1833 in the Place de la Con- 
corde, Paris. The one given to the 
British was not removed until 1878, 
when it was erected on the Thames 
Embankment, London. Its come 
panion was afterward given to the 
City of New York, and was set up in 
1831 in Central Park. 

The word obelisk is from the Latin 
obelzscus, Greek obeliskos, from obelos, 
a spit or pointed pillar. 

OBOE. See HAUTBOY. 

OCTOBER. See CALENDAR. 

OCTOPUS. See MOLLUSKS. 

ODOMETER, an instrument for 
measuring distance. One kind, 
attached to a carriage wheel, records 
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the number of times the wheel turns 
round, and the circumference of the 
wheel being known it is easy to cal- 
culate the distance travelled. This 
kind of odometer was used by the 
ancient Romans. Another kind 
used by surveyors, which works on 
the same principle, is a wheel to be 
drawn or pushed by hand. The 
pocket odometer, called alsoa pedom- 
eter, may be carried in the pocket 
like a watch. The rising and fall- 
ing of the body in walking, moves 
the machinery inside it and that 
moves the index hand on the face. 

Odometer means way-measurer, 
from Greek odos, way, and metron, 
measure. Pedometer means foot- 
measurer, from Latin Zes, foot, and 
Greek metron, measure. 

OILS. There are two kinds of 
oils, one called fixed oils, and the 
other essential or volatile oils. The 
fixed oils, which include also fats, 
are sometimes a thin liquid, like 
olive oil, and sometimes a solid, like 
lard or beef tallow. They will all 
melt at a lower heat than is needed 
to boil water, but they cannot be 
distilled (see ALCOHOL), that is, 
heat will not turn them into a vapor 
which, when cold, will turn back into 
oil again. For this reason they are 
called fixed oils. But the essential 
oils (so called because they contain 
the essential part or essence of the 
plants from which they are made, 
from Latin essentza, essence, esse, 
to be) will all pass off in vapor at 
common temperatures or heats. 
For this reason they are called also 
volatile oils (from Latin wolare, to 
fly away). 

Fixed Oils are obtained from both 
animals and vegetables. The most 
important solid animal fats are lard, 
butter, and tallow; the chief solid 
vegetable fats are palm oil, cocoanut 
oil, and butter of cacao. The most 
useful fluid oils obtained from ani- 
mals are sperm and other whale oil, 
and cod, seal, shark, porpoise, and 
dolphin oils. The fluid vegetable 
oils may be divided into two classes : 


drying oils, or those which take up 
OXYGEN from the air and become dry 
and hard when thinly smeared over 
anything; and non-drying oils, or 
those which do not thus become dry. 
The principal drying oils are linseed, 
walnut, poppy, and hemp. They 
are largely used to mix with paints, 
which would not dry if they were 
mixed with non-drying oils. The 
non-drying oils are greasy and turn 
rancid, that is, spoil, instead of dry- 
ing, when used in the same way as 
drying oils. The principal ones are 
olive, almond, colza (made from the 
seeds of a kind of cabbage which 
grows in France and_ Belgium), 
peanut, cotton-seed, and mustard- 
seed oils. Castor oil will dry, but 
not until after a long time. 

Oils are made up of CARBON, OXY- 
GEN, and HYDROGEN, mixed in dif- 
ferent proportions. When pure they 
are without smell or taste, but they 
usually contain a little of certain 
ACIDS which give them an odor, 
They are generally light yellow, but 
may be bleached white by leaving 
them in the light. None of them 
will mix with water, but they will 
dissolve in ether and turpentine, and 
generally in alcohol. The fixed 
oils may be separated into three 
things, two of which, stearzne (from 
Greek sfear, tallow) and falmztine, 
are solid at common heat, and the 
third, olezne (from Latin oleum, oil), 
is liquid. Beef tallow is mostly 
stearine; butter and olive oil, oleine 
and palmitine. The uses of the 
oils and fats are numerous and im- 
portant; soaps, candles, paints, oint- 
ments, and other things are made 
from them, and they are used for 
food and medicine, for greasing ma- 
chinery, for burning in lamps and 
stoves, for making gas, for dressing 
leather, and many other purposes. 

Essential Oils are like the fixed 
oils in some things: they will burn, 
are lighter than water, will not 
mix with water, and will mix with 
ether and with alcohol; but they 
are unlike them in passing off into 
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the air in the form of vapor at 
common heats, and in not leaving a 
greasy stain on paper after drying. 
They are got from plants by distill- 
ing with water the flowers, wood, or 
other part of the plant which con- 
tains the oil. The vapor of the oil 
mixed with the vapor or steam of 
the water passes over into the con- 
denser, where all the vapors are 
cooled, and the oil settles and floats 
on the top of the water. Essential 
oils must be kept in close vessels or 
they will pass off as vapor. They | 
are largely used in the arts, especially 
in the making of PERFUMES, the 
flavoring of confectionery and of 
liqueurs, and in medicine. The oil 
of turpentine, an essential oil dis- 
tilled from common TURPENTINE, 
is very valuable because it will dis- 
solve the RESINS and India-rubber. 
It is largely used in making varnishes, | 
Other principal essential oils are 
made from various gums, resins, and 
spices, and frcm the seeds, fruits, 
flowers, leaves, bark, and other parts 
of plants. 

The word oil is from the Latin 
oleum, Greek elazon, oil. 

OIL-CLOTH, a covering for floors 
made of painted canvas. In this 
country it is usually called oil-cloth, 
but in England floor-cloth. The 
canvas, which used to be made of 
hemp, is now generally a kind of 
JUTE cloth called burlaps, made in 
Scotland. It comes in limp strips 
two yards wide and twenty-five feet 
long, and has first to be stiffened. 
_ This is done by passing it through a 
mixture of starch and glue and then 
over hot rollers which dry it, when it 
is ready for painting. There are 
four qualities of oil-cloth: the best 
kind has five or six coats of paint put 
on it before printing, the poorer kinds 
aless number. Each coat requires 
twenty-four hours to dry, so it takes 
a week to paint the best quality. The 
paint is put on by a machine which 
has a steel knife to regulate the 
thickness, Three men working one 
machine can paint a hundred pieces | 
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ina day. All the coatings of paint 
are of one color, like that seen on the 
underside of oil-cloths, and they are 
put on both sides alike. 

When dry the cloth is sent to the 
rubbing machine, where the side to 
be printed is rubbed with glue and 
sand until perfectly smooth, when it 
is ready to have the pattern printed. 
This is done usually in another room 
on a long flat table. The printing is 
done by means of wooden blocks in 
much the same way in which CALI- 
COES are printed by hand. The 
blocks, which come from Maine, are 
of maple, about two inches thick and 
two feet square. Each block has a 
part of the pattern cut on its under 
side, and there is a separate block 
for every color. For example, if the 
oil cloth is to have black, white, and 
green in it, the block which prints 
the black part of the pattern will be 
stamped on first, it being moved 
along from place to place until the 
whole surface has been covered. 
After this is dry the white will be put 
on in the same way, and when that 
‘oly the green will be stamped on. 
If there is to be a border on the 
cloth a space is left bare for it, and 
it is afterward put on with small 
blocks, 

Some patterns containing many 
colors require 25 to 30. blocks. 
After printing the cil-cloth is thor- 
oughly dried and finally varnished 
and trimmed, when it is ready to be 
shipped. 

OKRA, an annual which probably 
first grew in Africa, but is now found 
in all the warm parts of America. 
It is called also ochro, and sometimes 
gombo or gumbo, though this name 
is generally given only to a kind of 
scup made of the pods, which are 
full of mucilage. The young pods 
are sometimes cooked like asparagus, 
and sometimes pickled like cucum- 
bers, for winter use. Okra has a 
long and strong fibre, well adapted 
for making rope, twine, and sacking, 
and in France it is made inte excel- 
lent paper. 
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The word okra is supposed to be 
West Indian. 

OLEOMARCARINE, artificial but- 
ter made from tallow. The solid fat 


| of cattle is cleaned of flesh and other 
| impurities and, after being thoroughly 


washed in cold water, is heated 
until liquid. It is then mixed with 


_ fresh milk and some coloring matter, 


generally annotto, and churned. It 
collects like butter, and is then 
washed, salted, and packed like nat- 
ural butter. The imitation is so 


_ good that itis difficult to tell it from 


real butter, for which it is often sold, 
although there is a law against it. 

Oleomargarine is from Latin 
oleum, oil, and margarine (Latin 
margarita,a pearl),a name given 
to a pearl-like substance made from 
hog’s lard. 

OLIVE, the fruit of an evergreen 
tree which belongs to the same fam- 
ily with the lilac, the ash, and others. 
The tree, which grows about four 
times as high as a man, is supposed 
to have first come from Western Asia. 
The ancient Egyptians cultivated 
it and its branches or leaves have 
been found in mummy-cases. The 
Greeks, who knew it early, used the 
oil for annointing their bodies; but 
the Romans did not have the tree 
until about the seventh century B. C. 
The olive is now largely cultivated 
Many 
are grown also in South America, 
Mexico, and California. Its leaves 
are much like those of the willow, 
and are dull green above and whitish 
beneath; and its flowers, which are 
small and white, grow in clusters. 
The wood is greenish yellow with 
dark spots and veins, and fine 
grained, and is much used by cabinet 
makers and turners for fine work; 
and the wood of the roots is made 
into small boxes and ornaments. 
There are several kinds of olive trees, 
the fruit of which varies in size from 
that of a cherry to a pigeon’s egg. 
Olives are either pickled or made into 
oil, being too bitter to eat as fruit. 


Those to be pickled are picked when 
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green and soaked in strong lye (see 
ASHES) or lime water, which makes 
them softer and milder in taste; they 
are then soaked in water for several 
days, the water being changed often, 
and are finally put into jars or bot- 
tles, covered with strong brine 
seasoned with cloves, cinnamon, and 
other spices, and sealed up. A com- 
mon kind are often packed in small 
wooden kegs. ‘ 

Olive Oil is made from the ripe 
fruit, which is ground to a pulp, put 
into coarse bags and pressed; the 
oil runs into a cistern of water, on 
the top of which it floats, and from 
which it is dipped out. After the 
first pressing, the pulp is wet with 
boiling water and pressed again, but 
the oil thus made is of poorer qual- 
ity than the first. Olives which have 
just began to ripen make the best 
oil, which is of a slightly greenish 
color, but those fully ripe make the 
most oil. In Europe olive oil is 
largely used in cooking and is eaten 
instead of butter, but in this coun- 
try is chiefly used for dressing sal- 
ads. Much is made, in the coun- 
tries where olives are raised, into 
Castile and other soaps; and in Italy 
a cheap oil, made from small olives, 
is much used for burning in lamps. 
A kind of resin, which is found on 
the trunks of old olive trees, smells 
like vanilla, and is used in Italy for 
perfumery. 

The word olive is from the Latin 
oliva, Greek elaza, the olive tree. 

ONION, the common name of a 
kind of plant which includes also 
the GARLIC, leek, shallot, and 
chives. The onion first came from 
western Asia, but is now cultivated 
almost all over the world. Many 
were grown in ancient Egypt, and 
in the paintings in temples onions 
are often shown held in the hands of 
priests. The plant is raised usually 
from the seed; it produces a bulb 
the first year, and if this bulb be 
planted the second year, a flower 
stalk will sprout from it which will 
bear seed. Potato or ground onions 
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do notbear seed, but form many small 
bulbs underground ; and top or tree 
onions bear, instead of seed, a cluster 
of little onions on the top of a stalk. 
Onions are much used, both raw 
and cooked, for food, and also asa 
seasoning for soups and other dishes. 
They are easily digested and are 
very healthful. In Spain and Portu- 
gal araw onion is often eaten like 
an apple, or sliced and eaten on 
bread. Onions are used in medicine 
like garlic. They are brought to 
our markets chiefly from the Bermu- 
das and the New England States. 

The teek has no bulb, but the 
stem thickens at the bottom some- 
thing like one. Its flavor is milder 
than that of the onion. It is much 
used in cooking, especially by the 
Welsh. 

The word leek is from the Anglo- 
Saxon Zedc, leek. 

The Shallot is a small onion with 
many bulbs, with a flavor something 
like that of garlic, but milder. Its 
bulbs are used like onions, and its 
leaves like chives. 

The word shallot is rightly escha- 
lot, Spanish escalona, which is from 
Ascalon, a town ‘in Palestine, from 
which it was first brought to Europe 
by the Crusaders. 

Chives, or cives, are a kind of 
small onions, with flat bulbs grow- 
_ ing in clusters. The leaves are used 

for flavoring soups and other dishes. 

The word chives is from the 
French czve, which is from the Latin 
cepa, an onion. 

The word onion is from the Latin 
unto, a large kind of onion, named 
from unzus, one, because its bulb was 
made up of a single piece. 

ONYX. See aGaTE. 

OPAL, a mineral much like quartz, 
but more beautiful. Precious or 
noble opal is bluish or yellowish 
white, and has a fine play of bright 
colors in it, like the colors of the 
rainbow. It is much valued for set- 
ting in rings, brooches, and other 
ornaments, The finest opal comes 
from Hungary, but some is brought 
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from Honduras, Mexico, and Queens- 
land, Australia. Fine opal is found 
in the United States in Oregon, 
Washington, Colorado, and Cali- 
fornia. Opals for jewels are always 
cut with a round surface,which shows 
their colors.best. Common opal is 
of various colors, white, yellow, red, 
brown, or green, and has no play of 
colors. It is cut into slabs and made 
into boxes and ornamental articles. 
The word opal is from the Latin 
opalus, Greek opalizos, the opal. 
OPIUM, a drug, the dried juice of 
the white poppy. The poppy grows 
wild in India, Persia, and other parts 
of Asia.. In Europe and America it 
is cultivated as a garden flower, but 
in India, Persia, Asia Minor, Arabia, 
and Egypt, it is largely grown for its 
opium. A few days after the flowers 
have fallen men go through ‘the 
poppy fields in the afternoon and 
make little cuts in the poppy heads ; 
a milky juice oozes out and dries into 
a soft brown sticky paste; each 
morning this paste is scraped off and 
put into jars, and is afterward made 
into balls of about a half pound each 
and packed into chests to be sent to 
foreign countries. The most opium 
is raised in India and sent thence to 
China, where it is largely used for 
smoking with tobacco ; but in India 
it is eaten, not smoked. The opium . 
brought to the United States comes 
chiefly from Smyrna. With us it is 
used mostly as a medicine in the 
form of laudanum and_paregoric. 
Laudanum is simply opium dissolved 
in alcohol; paregoric is made up 
of opium, camphor, honey, alcohol, 
and other things. The value of 
opium lies in its power of quieting 
the nerves and taking away pain; 
but if too much is taken it puts one 
into so deep a sleep that one never 
awakes from it. 
The ae opium is from the Latin 
opzum, Greek opton, poppy-juice. 
OPOSSUM. erie pee several 
kinds of opossums, none of which 
live anywhere but in America. The 
common Virginia opossum, which is 
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found all over the United States, is 
about as large as a cat, but is shaped 
more like arat.. It has short legs, 
a long smooth tail covered with 
scales instead of hair, and a sharp 
rat-like nose. Its fur is a thick coat 
of light gray wool, with long hairs 
sticking out of it, and its ears, nose, 
feet, and tail are almost black. Un- 
derneath the female is a kind of 
pouch or bag, in which she carries 
her young for about five weeks after 
they are born. At the end of that 
time the little ones leave the pouch, 
but they often go back into it to 
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suck or when they are frightened, 
until they are about two months old, 
when they are large enough to take 
care of themselves. 

The opossum spends the day 
mostly in hiding among the leaves, 
in hollow trees or logs, and in holes 
in the ground, or swinging from 
limb to limb by means of its tail. 

It may often be seen hanging by 
the tail or by one or more of its feet, 
eating wild grapes or persimmons, 
or robbing birds’ nests. In the 
night it usually prowls around look- 
ing for food. It lives chiefly on nuts, 
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berries, and tender twigs and roots, 
but eats also insects, worms, birds, 
_mMice, and other small animals. It 
never digs in the ground, but builds 
its nest in the hollows or logs, and 
in holes at the roots of trees. Into 
these it will carry leaves and make 
itself a bed when bad weather is 
coming on. Opossums get very fat 
in the autumn, and are then much 
prized for food in the Southern 
States, especially by the negroes, 
who take great delight in hunting 
them; but dogs will not eat them. 
Their flesh when cooked is much 


like roast pig. When attacked the 
opossum looks very fierce, snarls, 
growls, and will often bite, but if 
struck will make believe to be dead 
and will not stir even if it is hurt; but 
it will watch slyly and crawl away as 
soon as its enemy is gone. From 
this comes our phrase “to play 
*possum.” 

The other kinds of opossums are 
found chiefly in South America, 
Among the most cunning of all is 
one which lives in Surinam, The 
young ones hang fast to the nipples 
or teats of the mother until they are 
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able to run around, and then they 
are carried on her back, where they 
cling fast to her wool and hold them- 
selves by coiling their tails round 
hers, as shown in the picture. 

The opossum is a MAMMAL of the 
order marsupzalza, or pouch-bearing 
animals, to which the KANGAROO 
also belongs. 

The word opessum is from ofas- 
som, the Indian name of this animal. 

ORANCE, the fruit of a tree be- 
longing to the same family with the 
LEMON, lime, CITRON, and SHAD- 
DOCK. Some think that there are 
four or five different kinds of 
oranges, and some that there is 
only one kind, which has become 
changed into several varieties by 
climate and cultivation. The bitter 
or sour orange tree was first brought 
from India, where it grows wild, and 
was carried into Europe first about 
the eleventh century through Arabia. 
The sweet orange came probably 
from China or Cochin China; it was 
carried about the time of Christ to 
India, and spread thence westward 
into Europe, where it -was not culti- 
vated much before. the fifteenth 
century. 

The orange tree grows about as 
large as a small apple tree. It 
blooms but once a year, bearing a 
great number of beautiful, fragrant, 
white flowers, in clusters, ‘with 
which brides are crowned and dec- 
orated, The fruit ripens generally 
in about six months after blossom- 
ing. Oranges to be sent to foreign 
countries are picked when fully 
grown but while yet green, and are 
not so good as those which ripen on 
the trees. In some countries those 
intended to be eaten at home are al- 
lowed to hang all winter on the tree, 
and sometimes until the next sum- 
mer, 

The orange tree and its fruit have 
many uses. The wood is hard and 
close-grained, and is used by turners 
and joiners, and for making canes. 
The leaves, flowers, and rind of the 
fruit are full of fragrant oils, which 


are used in making COLOGNE and 
other perfumes. Orange flower 
water is used by druggists to flavor 
mixtures, and by cooks to flavor 
dishes. The fruit of the sweet 
orange is highly esteemed for eating, 
and that of the bitter orange for 
making MARMALADE. Orange peel 
is candied and used in flavoring pud- 
dings and other things. 

The oranges used in the United 
States are brought chiefly from 
Florida, California, Sicily, Malta, 
Spain, and the West Indies. Those 
from Europe are generally smooth 
and thin-skinned, and come rolled up 
in thin white paper. The West 
India fruit is rougher skinned and 
sweeter, and comes in bulk, that is, 
all packed together without any 
wrappers. Malta oranges are called 
blood oranges, because they have a 
crimson pulp. The mandarin orange 
is asmall orange flattened at the top. 
It was originally from China, but is 
now raised in Algeria, Brazil, and 
other places, 

The cultivation of the orange is 
now a very important business in 
Florida and California, and the best 
oranges in the eastern markets come 
from those States. Many different 
kinds are cultivated. Among the 
largest and handsomest is the navel, 
first brought from Bahia, Brazil, in 
1870, which is nearly seedless. It 
ripens in California’ in December 
and January. The Mediterranean 
sweet, a fine juicy fruit almost as 
large, is later, often ripening in May 
and June. The Maltese blood orange, 
the Rio, the paper rind, and the St, 
Michael, the last named from the 
Azores, are all popular fruits. The 
mandarin and the tangarine, the lat- 
ter a rich reddish flat orange with a 
thin skin, and many other kinds, 
from all parts of the world, are also 
cultivated. 

The picking season in California is 
very gay. The pickers, Mexicans, 
Americans, and Chinese, men and 
boys, take possession of a grove un- 
| der an overseer, [wo or three are 
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appointed -to a tree, each furnished 
with a long step-ladder to enable him 
to reach the topmost branches. 
Each orange is carefully cut from the 
tree, for if the skin is broken it will 
soon decay, and put into a bag worn 
around the neck. When a bag is 
filled it is handed to the washer, 
generally a Chinaman, who washes 
the black stain or rust from the 
fruit, and polishes it with a cloth. 
The oranges are then assorted 
into different - sizes, each size 
wrapped in its proper color of 
tissue paper, and packed into boxes 
for market. 

The word orange is from the Ara- 
bic zdéranj, the orange tree. 

ORANG-OUTANG. See APE. 

ORCHESTRA. In modern thea- 
tres the orchestra is the place in front 
of the stage where the musicians sit ; 
but the name is more commonly 
given to a band of musicians who 
use mostly stringed instruments. 
A body of musicians using mostly 
wind instruments is commonly called 
a band. 

A grand orchestra is made up of 
not less than sixty musicians, and 
often of more than a hundred. 
Three kinds of instruments are com- 
monly used: 1. Stringed instruments, 
made up of first VIOLINS, second 
violins, violas, violoncellos, and 
double basses; 2. Wind _instru- 
ments, made up of FLUTES, HAUT- 
BOYS, CLARINETS, BASSOONS, 
HORNS, TRUMPETS, and TROM- 
BONES; 3. Beaten instruments, such 
as kettle-DRUMS, CYMBALS, and 
TRIANGLES. There are always 
many more stringed instruments than 
wind instruments, and usually but 
few beaten instruments. In modern 
music other instruments, such as 
the HARP, PIANOFORTE, ORGAN, 


_ bells, and bass and snare DRUMS, 


are sometimes added. In a military 
band only wind and beaten instru- 
ments are used. 

The word orchestrais Greek. The 
orchestra in Greek theatres was a 
part of the stage where the chorus 
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danced ; and the word is from orches- 
thaz, to dance. 

ORCHID, a plant of the orchis 
family. Orchids are perennial herbs 
(see PLANTS), some, in cool climates, 
growing in the ground, and others, in 
hot climates, growing on the branches 
of trees. The leaves differ greatly, 
some being thin and others thick and 
fleshy, some very broad and some 
long and thin likea whip-lash. The 
flowers, too, are unlike those of other 
plants, and are noted, some for their 
beauty, some for their fragrance, and 
some for their singular forms. One 
kind bears flowers that look like a 
butterfly, another like a spider, and 
others closely resemble other insects. 
Thereareabout 5000 kinds of orchids, 
distributed all over the world, except- 
ing where it is very dry or very cold. 
Some grow in Northern British 
America and others throughout the 
United States, all being earth orchids 
except two kinds in Florida that grow 
on trees. The VANILLA plant of 
Mexico, Central and South America, 
is an orchid. Orchids are much 
cultivated by wealthy people, and 
Jarge sums have been paid for rare 
varieties. 

The word orchid is from the 
Greek orchzs, a bulb, referring to the 
shape of the root. 

ORGAN. When we look at a 
church organ from the outside we see 
only a row of pipes of different sizes 
above, and several key-boards, each 
one much like the key-board of a 
piano, below; and we are led to 
wonder how so few pipes can make 
so much noise, and why so many 
key-boards, all just alike, are needed 
to play them. But if we go inside of 
an organ, we see why this is. 

An organ is really a great room, 
filled with hundreds, and sometimes 
with thousands, of pipes of many 
different kinds and shapes, but all 
so arranged that one can easily walk 
in and look at them. The pipes are 
usually put up in four different groups 
or sets, each having a different key- 
board, so that a church organ is really 
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four organsinone. The set of pipes 
in the front part, to which those seen 
from the outside belong, is called 
the great organ, which is played 
more than any other part of the 
organ. Behind it is another group 
of pipes making up the choir organ, 
whose tones are not so strong, 
and which is chiefly used to sing 
with. Above the choir organ is a 
box full of pipes called the swell 
organ. This box is closed on three 
sides, but has blinds in front, wnich 
the organist can open and shut by 
pressing a board called a pedal with 
his foot. When the blinds are shut 
the sound of the organ is muffled and 
seems to be far away, but when open 
it comes out loud and full, Each of 
these organs is played by its own set 
of keys in aseparate key-board placed 


on each side. Any one of the four 
organs may be played separately, or 
two or three of them may be played 
together. 

The sounds of the organ are made 
in the pipes by wind, which is col- 
lected in a bellows and carried to 
the different parts by machinery 
worked by the organist. We may 
divide the working part therefore 
into three parts: 1, the bellows: 2, 
the machinery which carries the air 
to the pipes ; 3, the pipes. 

1. Bellows. There are several 
kinds, but the one in the picture is 
the most common one in use. It is 
called the double bellows because it 
is in two parts. It has in it three 
boards, one on top, A B, one in the 
middle, C D, and one at the bot- 
tom, E F. The part between A B 
and C D makes the up- 
per part of the bellows, 
called the riser, because 


it goes up and down, 


and the part between 
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oneabove the other like stairs. Each 
set of keys is called a manual (Latin 
manus, the hand), because played 
by the hand. The lower one is the 
choir organ manual, the middle one 
the great organ manual, and the 
upper one the swell organ manual. 
The fourth group of pipes inside 
the organ is called the pedal organ, 
because it is played by pedals(Latin 
pes, pedis, a foot), which are large 
keys moved by the feet. The ped- 
als are placed in a row under the 
manuals, where the organist can 
easily reach them with his feet while 
playing with his hands above. The 
pipes of the pedal organ are some- 
times set up in a group behind the 
choir organ, and sometimes it is 
divided into two parts, one being set 


C D and E F the lower 
part, called the feeder, 
because it feeds the 
riser with air. The 
small parts marked W, 
P, and V are VALVES, 
or little doors opening 
through the three 
boards. All the parts between the 
boards are of leather, so made that 
they will fold flat together when the 
boards are brought near to each 
other, and which will open, as 
shown in the picture, when the 
boards are apart. The bellows are 
worked by the handle, H, of which 
only a part is seen. Now, suppose 
that the handle H is moved up until 
the board E F is flat against the 
board C D. There is then no air in 
the feeder ; but if the handle be next 
pressed down so as to be like the 
one in the picture the pressure of 
the outside air will open the valve V 
and the air will rush in and fill it. 
If now the handle be pulled up to- 
wards D again, the air in the feeder 
will be pressed tight between the 
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-two boards. This will shut the 
valve V so that the air cannot get 
out that way, but will force open the 
valve P, and all the air will rush into 
the riser. Thus, each time the 
handle is pushed down, air rushes 
into the feeder through the valve V, 
and each time the handle is pulled 
up, the same air rushes out of the 

_ feeder through the valve P into the 
- riser. On top of the riser are kept 

some heavy weights which are all the 

. time pressing it down. This forces 
the air out of it, through the box G, 

into a pipe called the wind-trunk, 
which leads to the wind-chest, which 
will be told about soon. The valve 

W on the top of the riser is called the 
waste valve, because when the bel- 

- Jows are full enough it lets out or 
wastes some of the air. In small 
organs one bellows usually gives air 
to the whole organ, but in some or- 
gans. each part has its own bellows 
and very large organs have some- 
times ten or twelve bellows. Some- 
times the bellows is worked by a 
man called the organ-blower, but in 
large organs, where there are many 
bellows, they are moved by steam or 
water-power. In large organs, too, 
the bellows are often arranged differ- 
ently, but as they are hard to un- 
derstand, only a simple one is told 
about here. 

2. The Machinery which carries 
the air to the pipes is made up of the 
wind-trunks, the wind-chest, and the 
sound-boards. The wind-trunks are 
tubes to carry the air from the 
bellows to the wind-chests, from 
which the pipesare filled. Each one 
of the organs in a church organ has 
its own wind-chest ; that is, the great 
organ, the choir organ, the swell 
organ, and the pedal organ have each 
one, from which all the pipes of each 
get their wind. The wind-chest is a 
long box fitted to the under part of 
the sound-board. The sound-board 
is wrongly named, for only the 
pipes make any sound. It is really 
a long low box, about twice as wide 
as the wind-chest, divided up by thin 


boards, running from the front to the 
back into as many narrow boxes as 
there are keysin the key-board. The 
wind-chest is fastened under the 
front part of the sound-board, and in 
its top is a row of valves, like long slat 
doors, each one opening into one of 
the narrow boxes of the sound-board, 
In the picture only one end of the 
wind-chest and one end of the narrow 
boxes of the sound-board are shown, 
In this A B is the wind-chest, C D is 
the sound-board, and V is one of the 
valves opening from the wind-chest 
into one of the boxes of the sound- 
board. 

The top of the sound-board, which 
is made of thick, strong board, is 
something like a chess-board, into 
each square of which is set the end 
of a pipe. The pipes of the organ 
are therefore in rows, whichrun both 
ways, from front to back, and from 
right to left, just like the squares of 
the chess-board. Each row of pipes 
running from front to back opens into 
one of the narrow boxes of the sound- 


-board; and each row of pipes run- 


ning from right to left has a slide fit- 
ted to the under side of the top of 
the sound-board, with as many holes 
in it as there are pipes in the row, 
and so made that, when it is pushed 
in, the holes are shoved beyond the 
ends of the pipes in that row so that 
the wind cannot get into them, and 
when it is pulled out, the holes are 
brought under the pipes so that the 
air can rush into all of them. All 
the slides run crosswise of the narrow 
boxes so that when one is pushed in, 
the hole of one pipe opening into 
each box is closed. If there were 
no slides to open and close the pipes, 
every pipe in a row running from 
front to back would sound when 
wind was let into the narrow box 
under them; but by means of the 
slides the organist can sound any he 
wishes. On the front of the organ, 
near the key-board, are several rows 
of small knobs, made to draw out 
and pushin. These, which are called 
stops, run back into the organ and 
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move the slides told about above. 
Every organ has as many stops as it 
has rows of pipes running from right 
to left. When all the stops are 
pushed in, ali the rows of pipes are 
closed, and no pipe will sound no 
matter how much wind is let into the 
boxes from the wind-chest. The 
first thing an organist does, therefore, 
when he sits down to play, is to pull 
out one or more of the stops. The 
different rows of pipes which the 
stops open and close, have different 
tones, and are named usually from 
something which they are thought to 
sound like: thus there are the OBOE 
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the narrow boxes of the sound- 
board, but some organs have many 
more. 

When the bellows of the organ is 
worked, the wind is forced through 
the wind-trunk into the wind-chest 
until it is filled full of air, packed so 
closely that it is much denser or 
thicker than common air. At the 
bottom of the picture, on the left side, 
one of the keys of the organis shown 
at.F. The key is really a long - 
stick running back to K, and so 
hung at C that it can move up and 
down. ‘To the end of K is fastened - 
a stick R, named a sticker, the other _ 

end of which is made fast 
to another ‘piece L L, - 
-so fastened at C’ that it 
can move up and down. 
To the other end of Lis 
fastened a wire W,which - 


passes up through a 
hole in the bottom of the - 


wind-chest and is made 


Side View of Organ. 


stop, the TRUMPET stop, the BAS- 
SOON stop, the FLUTE stop, the vox 
humana (Latin, human voice) stop, 
and many others. When only one 
stop is drawn out, the keys will play 
only on the pipes of the kind which 
make up that stop ; but two or more 
may be drawn out and played at the 
same timiesoasto make mixed tones. 
In some large organs there are fifty 
to one hundred stops. 

If you now look at the second pict- 
ure again you will see how the 


the pipes works. In this only four 


fast to the valve V. If © 
you press down the key 
F with your finger, the 
other end, K, will push - 
up the stickers) ithe 
sticker will push up the - 
right-hand end of L, 
which will bring down: 
the left end, and this - 
will pull the wire W and 
open the valve, letting 
the wind into one of the’ 
boxes of the sound- 
board, shov'n at CD. If all the. 
slides which run under the four. 
pipes in the picture are closed, none 
of the pipes will sound, and if all ° 
are open, all of them will sound; 
as said before, the organist can open ~ 
as many as he pleases by pulling out - 
stops. Thus, when the keys are. 
pressed down, the valves of the 
wind-chest open and let the wind ~ 
into the different boxes ofthesound- 
board, and those pipes sound whose 


; slides have be 
machinery which lets the wind into | No pipe c oe anarice ae 


an sound until the drawing 
out of a stop opens the holes in the 


Pipes are shown opening into one of | bottoms of the pipes, and the strik- 
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ing of a key lets the wind rush in 
under the pipes. Each stop has one 
pipe over each box of the sound- 
board, and each key opens and lets 
the air into one of the boxes. 

3. The Pipes of an organ are gen- 
erally of two kinds: flue pipes and 
reed pipes. Those usually seen in 
the front of an organ are flue pipes. 
Some flue pipes are made of metal 
and some of wood. Metal 
ones are usually round, and 
wooden ones square, like 
the right-hand one in the 
second picture. A _ metal 
flue pipe is made like the 
one in the third picture. In 
this 6 is the body and a is 
the foot; ¢ is a flat plate of 
metal, called the language, 
which reaches nearly across 
the pipe to the opening de. 
When the wind is let in at 
the bottom of the foot, it 
rushes through the narrow 
slit at d, and in striking against ¢ 
sets trembling the column of air in 
the body 4, and thus makes a mu- 
sical note. Wooden flue pipes are 
a little different, but they 
work in much the same way. 
Some flue pipes are stopped 
up at the top, and others 
have a kind of chimney on 
them. Reed pipes are also 
made of both wood and 
metal. They have a kind of 
mouth-piece called a_ reed, 
somewhat like that of a 
CLARINET, fitted- into a 
block inside the pipe. The 
wind, which is let in at the 
bottom in the same way as 
in the flue pipe, rushes up 
through the reed and causes a thin 
plate of metal called the tongue to 
tremble and make a musical note. 
One kind of reed is shown in the 
fourth picture. In this 4 is the block 
in the pipe, and 7 is the reed passing 
through it; ¢ is the thin metal 
tongue, and s is a wire by which 
the tongue may be made shorter or 
longer. 


Reed 
Pipe. 
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Organ pipes are of many different 
sizes, some being no larger than a 
child’s whist?e, while others are 
more than five times as long as a 
man, and large enough round for a 
boy to crawl through. The largest 
organ in the world, exhibitedat the 
St. Louis Exposition in 1904, is now 
in Convention Hall, Kansas City, 
Mo. It measures 100 by 274 feet 
and is 40 feet high ; has 10,000 pipes 
and r4o stops, and five banks of 
keys. The largest metal pipe is 37 
feet long and 17 inches in diameter ; 
the largest wooden one, 32 feet long 
and so wide that a Shetland pony 
was photographed standing in it. 
The three motors for blowing its 
bellows are worked by electricity. 

Before the building of this organ, 
the one in the Town Hall of Sydney, 
Australia, was the largest in the 
world. It has gooo pipes and 128 
stops. The great organ in Albert 
Hall, London, has 8000 pipes, and 
that in the Chicago Auditorium 
7,124 pipes. Other great organs are 
in St. Peter’s Church in Rome, in 
Notre Dame and St. Sulpice in Paris, 
in Seville Cathedral, Spain, in Haar- 
lem in Holland, and at Weingarten in 
Germany. 

Reed Organs. The need of small 
organs for village choirs and for 
home use led to the invention of 
movable reed organs. The_ first, 
said to have been made in the United 
States in 1818, had reed pipes like 
those described above. As this was 
imperfect, an instrument without 
pipes, with free reeds, like those in 
an accordion, was devised. This 
was called a seraphine, and a similar 
one, named in France a mélodium, 
was called in England and the United 
States melodeon. Still other forms 
were the fzano Liszt or Alexandre 
organ, and the harmonium. ; In 1836 
Jeremiah Carhart, of Buffalo, invented 
a plan of working the reeds by 
suction instead of blowing air on 
them from a bellows, and in 1848 
Emmons Hamlin, of Rome, N. Wee 
discovered a way of “voicing” the 
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reeds by curving them, giving them 
a flute-like tone. Melodeons thus 
made became very popular, more 
than 20,000 being sold in some years. 

About 188 an attachment called 
the “eolian’” was invented which, 
when applied to the melodeon, en- 
abled any one to play the instrument 
mechanically—that is, as by a 
machine. This attachment, placed 
in front of the melodeon and operated 
by a bellows worked by the feet, had 
inside a roll of strong paper fuli of 
perforations or holes. As this paper 
moved along, air from the bellows 
passed through the perforations and 
moved felt-covered fingers which in 
turn pressed down the keys, thus 
playing them the same as the human 
fingers. This principle of playing the 
instrument by means of air admitted 
through perforations in a roll of 
strong paper was applied in 1898 to 
the piano. The original form of this 
mechanical piano player, called 
“pianola,” is manufactured by the 
same firm that introduced the eolian. 
It is made either ina separate case 
which can be attached to the piano, 
or enclosed in the piano case itself. 
In the latter form the piano can be 
played by the hands, if desired, and 
by touching a spring the pianola may 
be instantly attached and made to 
play any music on its roll, Forms 
of the eoilan, with changes, are now 
sold all over the world, under various 
names, as ‘“‘angelus,” “ pianotone,” 
etc., but they all work on a similar 
principle, 

Hand Organs. These instruments, 
so common in our streets, are made 
partly on the perforated paper plan 
and partly on the principle of the 
music-box. The largest and best 
ones, using the perforated paper, are 
manufactured in this country. Hand 
organs working on the music-box 
principle are fitted inside with a 
comb, or steel board with many 
tongues arranged like the teeth of a 
comb. The tones of these teeth are 
regulated by their length and thick- 
ness, the shorter they are the quicker 


being the vibrations and the higher 
the pitch of the notes, In front of 
the comb is the cylinder, usuall 

brass, covered over its surface wit 

little steel pins, representing the notes 
of the music to be played. When 
the cylinder revolves these pins raise 
and let fall the teeth of the comb, 
producing musical tones and playing 
the tune for which the teeth are set. 
The cylinder can be moved forward 
or backward so that different sets of 
teeth may act on the comb and thus 
play different tunes. Various at- 
tachments, such as drums, bells, 
castanets, and cymbals, are often 
applied, as well as combinations of 
reeds and pipes, called flutes, celestial 
voices, or harmoniphones. Hand 
organs, formerly made chiefly in 
Switzerland, Germany, and Italy, are 
now largely manufactured in the 
United States. 

Orchestrion. Operating mostly 
on the same music-box principle are 
the large organ-like instruments seen 
in music halls, though some of them 
work with paper rolls. Many are 
fitted with pipes like an organ, with 
strings like a piano, and with drums, 
cymbals, and bells, and some rep- 
resent an entire orchestra. The ma- 
chinery which plays them is worked 
by powerful steam or electric mo- 
tors. Belonging to the same class 
of instrument, though small, is the 
music-box called “ regina,” made in 
New Jersey, which has almost en- 
tirely taken the place of the Swiss 
music-box. It is a combination of 
the perforated paper and the Swiss 
principle, a zinc disk being substi- 
tuted forthe paper. The disk, which 
revolves about a spindle, has perfora- 
tions around its edge, each one of 
which releases a little hammer-bar 
as it passes. The hammers in turn 
strike steel vibrators under the 
disk, thus making musical tones. 
Each disk contains perforations for 
only one tune, Reginas are made of 
all sizes, some large ones in fine 
cases selling as highas $500, They 
wind up like ordinary music-boxes, 
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The word organ is from the Latin 
organum, Greek organon, an instru- 
ment. 

ORIOLE. See BALTIMORE BIRD. 

ORRIS ROOT, the root of a kind 
of iris or flag plant, belonging to the 
same family with SWEET FLAG. It 
grows wild in the south of Europe. 
The root, which smells like violets, 
is ground up and used to scent tooth 
powder, hair powder, violet powder, 
and hair oils. It is also distilled 
(see ALCOHOL) and made into a 
perfume called essence of violets, 
though it has no violets in it. 

The word orris is merely a wrong 
eS of zrzs, the Greek name of the 

ant. 

OSAGE ORANGE, an American 
tree growing chiefly in Arkansas and 
the States near it. It belongs to the 
same family with the mulberry, is a 
spreading tree with handsome dark 
green shining leaves, thorny bran- 
ches, and bears a fruit that looks 
much like a warty green orange. 
The tree grows 30 to 60 feet high, 
and sometimes two feet thick. Its 
wood is hard, strong, and elastic, 
the centre being orange shading into 
brown, the outer part lighter yellow 
The Indians made their bows of it, 
from which the French called it 
bots d’arc (bowwood), a name now 
corrupted into bodark or bodock, by 
which it is known in the West. 
The wood is used also for making 
wheels and for ornamental work. 
The fruit, which becomes yellowish 
when ripe, is not good to eat. In 
the West the Osage orange is much 
used for making hedges, on account 
of its thorns. 

The Osage orange is so called be- 
cause it was first found in the coun- 
try of the Osage Indians, on the Ar- 
kansas River. 

OSTRICH. The ostrich is the 
largest of living birds, being often 
eight feet. high, or two feet taller 
thana man. It is found chiefly in 
the barren sandy plains of Africa, 
but a few are sometimes seen in 
Arabia and other parts of Asia. The 


ancients used to call it the camel- 
bird, becanse, like the camel, it lives 
in arid deserts, feeds on the coarsest 
herbage, and can go a long time 
without water. The males are usu- . 
ally glossy black, with the exception 
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of the loose feathers of the wings 
and tail, which are white. These 
white feathers are the ones used by 
ladies for hat plumes. The females 
and young birds are brownish-gray. 
The head and neck are nearly bare, 
and the feathers of the body are not 
close like those of other birds, but so 
loose that the air can pass freely 
through them, while at the same time 
they shade the body from the sun. 
The eyesight and hearing of ostriches 
are very sharp, and as these birds are 
also very swift, they are hard to 
catch. They cannot fly, but use 
their wings in running, and some- 
times go at the rate of thirty miles 
an hour. 

Ostriches live chiefly on fruits, 
grain, leaves, tender shoots, snails, 
and insects. They swallow a good 
many stones to grind their food with, 
and have been known to gulp down 
pieces of iron, glass, leather, etc. 

Many ostriches are now kept on 
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farms at the Cape of Good ope ate into a kind of box 


for the sake of their feathers. The 
fields in which they are kept are 
sowed with grass, and this forms 
their chief food. When the female 
gets ready to lay she and the male 
scrape a large hole in the sand, and 
in this fifteen or twenty eggs are 
laid. An ostrich egg is very large 
and holds as much as twenty-four 
hen’s eggs. Lhe Bushmen use the 
shells for water vessels. The male 
bird sits by night, the female in the 
morning and evening, the nest being 
often left uncovered during the heat 
of the day. The ostrich chick, for 


the first two or three weeks of its! 


life, looks jike a little hedgehog on 
two legs, with a long neck. Instead 


of feathers it has a rough coat which | 


seems to be made up of narrow strips 
of different shades of brown and 
gray, mixed with shreds of black; 
while its head and neck are covered 
with the softest plush marked like a 
tiger’s skin. It has large bulbous 
eyes and walks with an air of con- 
ceit which is very amusing. The 
feathers of the young ostriches are 
first plucked when they are about 
eight months old, though they are 
not then good for much, and they 
are afterward plucked every eight 
months. Ostrich feathers are largely 
used for plumes, for trimming dresses, 
and for other ornamental purposes. 
White ones are scoured with soap 
and bleached. Black ones are white 
ones dyed with LOGWOOD and cop- 
peras. 

There are ostrich farms also in 
California, in San Diego and Los 
Angeles counties. The first birds 
were brought from South Africa, 
but many are now hatched and 
raised on the farms, chiefly by arti- 
ficial heat. If the eggs are taken 
from the nest as they are laid, the 
ostrich will lay as many as forty eggs, 
so more are got in this way than if 
the birds were allowed to sit and 
raise their own broods. In Califor- 
nia the feathers are not plucked but 
cut. The birds are driven one by 


588 


OSTRICH 


which opens 
at each end. When in this the 
feathers are clipped off with shears, 
and the bird is then let out at the other 
end into another enclosure. The 
quills thus left in fall out in time, 
when new feathers grow, Each bird 
is said to furnish about $100 worth 
of feathers. 

The American Ostrich, or Rhea, 
found in South America, differs some- 
what from the real ostrich, though in 
its general shape it is much like it. 
It is only about half as large, has no 
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tail feathers, and has three toes, 
while the African ostrich has only 
two. Thecock bird makes the nest, 
hatches the eggs, and takes care of 
the young. The American ostrich 
is sometimes called the xandu. 
These birds are very swift, and run 
in zigzag lines so as to tire out a 
horse, but they are sometimes caught 
by several horsemen who ride them 
down and catch them with the 
lasso or the bolas (see HORSE). 
Their feathers are not so valuable 
as those of the African ostrich, and 
are used chiefly for making feather 
brushes. In Patagonia the Indians 
make beautiful rugs out of the whole 
skin, after pulling out the long wing- 
feathers, 

The ostrich belongs to the order 
valit@ (see BIRDS). 
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Our word ostrich is made from 
the Latin words avzs, bird, and 
struthio, ostrich. The Spaniards 


still call it avestruz, which is much’ 


nearer the Latin than our name. 

OTTER. This animal is larger 
than others of the weasel family, to 
which it belongs, being often four 
feet long, and differs from them in 
living mostly in the water. Its paws 
are webbed for swimming, and its 
food is chiefly fish. Its fur is short, 
thick, fine, and quite handsome. In 
summer it is almost black, but in 
winter it turns to a beautiful reddish 
brown, Otters take as much delight 
in sliding down hill as boys do, and 
may be seen going one after another 
down hills of mud and snow. They 
are found in almost all parts of the 
world, and the different kinds are 
very much alike. The American 
otter is plentiful in British America, 
where thousands are killed every 
year for their furs. 

The Sea Otter, found along the 
north Pacific coast of. America, is 
much like the seal, with a head some- 
what like that of acat. It feeds on 
fish, crabs, shell-fish, and sea plants. 
Sea otters live in couples. The 

‘female has but a single young oneat a 

time, and she takes the most tender 
care of it. A mother otter may often 
be seen playing with her little one on 
the ice and in the water. She fre- 
quently sleeps on top of the water, 
with her back downward and hold- 
ing her baby in her fore paws. 
Hunters often kil! them when thus 
asleep for their fur, which is much 
prized in China and Russia. In 
China mandarins of high rank wear 
otter fur as a mark of office. 

The otter is a MAMMAL of the order 
carnivora, or flesh-eating animals. 

The word otter is from the Anglo- 
Saxon ofor, otter. 

OWL. The owl hasashort, stout 
form, downy feathers, and a large 
head with a flat face. The eyes are 
round and staring, and have a fringe 
of stiff feathers around them; the 
bill is short, strong, and hooked ; 


and the ears are very large and 
pointed forward. Some owls have 
tufts ox feathers on the head which 
stand up like horns, from which they 
get the name of horned owls. Dur- 
ing the daytime owls hide away in 
holes in trees, in caves, and in old 
buildings; but in the dusk of the 
evening, when they see better than in 
broad daylight, they fly around look- 
ing for game. They live mostly on 
rats, mice, moles, squirrels, and other 
small quadrupeds, and on other birds, 
and some of the smaller kinds eat 
moths, beetles, and other insects. 
They catch their prey with their 
claws and not with their beaks; if it 
is small they swallow it whole at one 
gulp, the bones and hair or feathers 
being afterward vomited up ina ball 
or wad, but if large they first tear it 
into pieces. 

When by chance an owl comes 
out of its hiding place in the day- 
time, the little birds often attack it in 
flocks, and try to revenge themselves 
on their enemy, who kills so many of 
them by night. When thus attacked 
the owl ruffles up its feathers, wags 
its head with a stupid look, and 
shows its anger by snapping its bill; 
but as it cannot see well enough to 
fight it has to bear the blows and 
pecks of its persecutors as well as it 
can. In ancient times hunters used 
to take advantage of this to catch 
little birds. After covering the twigs, 
bushes, and trees with a kind of sticky 
glue called birdlime, the hunter would 
make a noise like the cry of an owl, 
and the birds, flocking together to 
fight their enemy, would perch on 
the twigs and get stuck fast, so that 
they were easily caught. 

Owls are found in almost all parts 
of the world, but many of those in 
other countries differ from those liv- 
ing in the United States, where there 
are about forty kinds. Among the 
commonest American owls are the 
following ; 

The Barn Owl, whose feathers are 
grayish brown mixed with yellow, 
white, and dark brown. It has no 
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real cry, but makes a kind of hissing 
sound. The barn owl of Europe is 
much like it, but makes a kind of 
screech, from which it is sometimes 
called the screech owl. Barn owls 
are often looked upon as birds of ill 
omen, and some people are silly 
enough to believe that when one 
appears it is a sign of death in the 
family. Such fears are foolish, for 
these birds are very harmless and 
useful, as they kill rats and mice and 
other vermin hurtful to gardens and 
crops. The barn owl is very brave: 
a pair of them have been known to 
kill a cat which had attacked their 
nest. 

The Great Horned Owl is found 
almost all over North America. It is 
about two feet high, and has on its 
head two feathery tufts standing up 
like horns, from which it gets its 
name. It makes many _ singular 
noises, sometimes barking like a dog, 
sometimes coughing like a person 
choking, and sometimes breaking out 
into a wild yell like “ Waugh O! 
waugh O!” 

The Little Horned Owl, found 
throughout the Northern States and 
Canada, is called also the American 
screech owl, the red owl, and the 
mottled owl. It is a pert little fel- 
low, not more than ten inches high, 
with staring eyes and feather-tufts 
like ears, It is sometimes seen in 
winter in city parks, where it is 
drawn probably by the sparrows, on 
which it feeds. 

The Barred Owl is common in 
the Southern States. It is about 
twenty inches high, has a large head 
but rather small eyes, and no ear- 
tufts. It is a queer bird and has odd 
habits. Its cry is a kind of laugh, 
like “ Whah! whah! whah-a-a-aa!”’ 
and it may often be heard in the thick 
woods in the middle of the day. 

The Burrowing Owl of the west- 
ern plains is so called because it 
lives in burrows or holes in the 
ground. In India there is a kind of 
owl which digs its burrows, but the 
burrowing owl of this country lives 


in holes which the prairie dogs have 
left. Most of the stories told about 
their sharing the same hole with the 
prairie dog and the rattlesnake are’ 
untrue. ‘These owls prowl around in 
the daytime, feeding on grasshop- 
pers, crickets, and field mice. 

In ancient times the owl was 
thought to be a very wise bird, and 
the Greeks made it the emblem of 
wisdom and sacred to Minerva, the 
goddess of wisdom. 

The Chinese and the Tartars also 
hold it in great respect, because 
Genghis Khan, the founder of their 
empire, was once saved by an owl. 
After losing a battle he was forced 
to flee from his enemies and hide 
himself in a wood. An owl perched 
in the very thicket where he was 
lying, and his pursuers, thinking that 
the owl would have been frightened 
away if he had gone in there, did not 
search that place, and so passed him 
by. For a long time the Chinese 
used to wear an owl’s feather in their 
hats, and some Tartar tribes still 
worship idols made like owls. 

The ow! belongs to the order rag- 
zores, oY BIRDS of prey. 

The word owl is from the Anglo- 
Saxor. we, which is from the Latin 
ulula, an owl. The Romans called 
the owl by this name probably from 
the sound of its voice, z/u/are mean- 
ing to howl. 

OXYGEN, the most abundant of 
the ELEMENTS. At least one-third 
of the solid part of the earth, one- 
fifth of the AIR, and eight-ninths of 
all the WATER on the globe are com- 
posed of it. All minerals are one-half, 
all animals three-quarters, and all 
vegetables at least four-fifths oxy- 
gen by weight. 

Oxygen in its usual form is a GAS 
which, like air, has neither color, 
taste, nor smell; but it may be 
changed into a liquid by a great 
amount of cold and pressure. It 
is a little heavier than air, and six- 
teen times heavier than HYDROGEN. 
It is not only the most abundant sub- 
stance in the world; it is also one of 
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the most important of allthings. We 
breathe it in with the air, and it is 
the food of the LUNGs, just as the 
food which we eat is the food of the 
stomach. We could live for several 
days without eating, but we should 
die very much sooner if our lung food 
were taken away. Under certain 
conditions oxygen takes a condensed 
form called ozone, which is one and 
a half times as strong as oxygen. 
There is more ozone in country air 
than in the air of towns, and it is 
therefore stronger and more health- 
ful. In crowded places in cities there 
is scarcely any ozone. 

The most important thing about 
oxygen is that it will unite with all 
the other elements but one (fluorine). 
When HYDROGEN, CARBON, SUL- 
PHUR, SODIUM, and IRON, for ex- 
ample, are brought into contact with 
oxygen at a proper degree of heat, 
they burn, giving out heat and light, 
and forming what are called oxides 
of these substances. 

The oxide of a metal is commonly 
called rust : as iron rust and tin rust; 
but in chemistry these are called iron 
oxide or the oxide of iron, and tin ox- 
ide or the oxide of tin. When we 
say that iron rusts, we ought really 
to say that it oxidizes, which is the 
same as saying that it burns, for all 
burning is oxidation. When wood 
burns its carbon unites with the oxy- 
gen of the air, and forms CARBONIC 
ACID gas. If there were no oxygen 
in the air there could, of course, be no 
burning, and we should be deprived 


of all the comforts and conveniences. 


which we get from fire. 

We are accustomed to think that 
there must always be heat and light 
when anything burns; but this is not 
necessary. There is no light and 
very little heat when burning takes 
place very slowly. Thus when iron 
rusts in the open air, the burning is 
so very slow that no light is seen and 
no heat is felt. If iron is burned 
quickly in a jar of oxygen, it burns 
as freely as wood, and gives out both 
light and heat. Not only iron, but 


591 
eer cee ereperer oe UN 5 ys PE 


OYSTER 


all the other metals, with the excep- 
tion of gold, silver, platinum, and a 
few other very rare metals, will burn 
or oxidize when heated in the air, 

Oxygen was discovered by Joseph 
Priestly, an English philosopher and 
chemist, in 1774. Its present name 
was given to it by Lavoisier, a French 
chemist, in 1777. 

The word oxygen means the acid- 
maker, it being made up of the 
Greek oxus, acid, and Lennein, to 
make. Oxygen was given this name 
because it was once thought that all 
ACIDS were made by it. 

OYSTER, It is not known when 
oysters were first eaten, but it is cer- 
tain that they have been used as food 
by almost all peoples from the most 
ancient times. The Romans were 
great lovers of them, and they were 
the first to make oyster ponds in 
which they were bred and fattened 
for the table. It is said that the 
Emperor Vitellius could eat a thou- 
sand at a meal, but they must have 
been very much smaller than Ameri- 
can oysters. One of the French 
kings made his cook a noble because 
he cooked oysters so well, and Napo- 
leon is said to have always eaten 
oysters, when he could get them, on 
the eve of his great battles. 

Oysters are found in almost all 
parts of the world, but they are not 
all alike, for there are said to be more 
than fifty kinds. Generally, those’ 
growing in cool climates have more 
flavor than those of hot countries. 
They grow commonly near shores, in 
water twelve to fifty feet deep, gen- 
erally in quiet bays or in the mouths 
of rivers. They cannot live in fresh 
water, but sometimes they live a long 
time out of water. Insome hot coun- 
tries oysters fasten themselvesto trees 
growing in the water, and when the 
tide goes out they are left dry, but 
as they have water enough in their 
shells to last them until the next tide, 
they do not suffer from it. 

The shell of the oyster grows in 
irregular layers, and the two sides 
are unequal, The lower side is 
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larger than the upper and bulges out 
more, and it is by this that it is fast- 
ened to rocks, limbs of trees, or other 
things at the bottom of the sea. 
The oyster is a very simple animal, 
but it- breathes and eats like other 
animals. It has two pairs of gills, by 
which it separates from the water 
‘he small quantity of air which it 
needs; and, although it has no head, 
it has a mouth hidden under the 
folds of its mantle or skin, into which 
it sucks food from the water. Every 
oyster has a strong muscle fastened 
to the middle of each side of its shell, 
by means of which it is able to open 
and to close its shell. This muscle 
has to be cut through with a knife 
before an oyster can be opened. 
Oysters lay great numbers of little 
yellow eggs, a single one sometimes 
laying many hundreds of thousands. 
The spawning season is in May, June, 
July, and August, during which 
months they are not so good to eat 
as at other times. It is a common 
saying that oysters are unwholesome 
in all the months which have not an 
R in their name. This notion is 
very old, being mentioned in a book 
called “ Dyet’s Dry Dinner,” printed 
in 1599. The eggs of oysters are 
placed in the folds of the skin and are 
hatched there, and the little oysters 
do not leave the mother’s shell until 
they are able to take care of them- 
selves. They are so small that they 
are almost like dust, but when looked 
at through a microscope they are 
seen to have a perfect shell. During 
the spawning season the sea over an 
oyster bank is so filled with this liv- 


ing dust. or“ spat,” as the young oys- | 
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ters are called, that it is clouded. 
The spat float around until the cur- 
rent carries them against rocks or 
some other solid bodies, when they 
stick close to them and begin life 
like any other oyster. But only a 
| small part of those that are hatched 
grow up, for millions of them are 
eaten by fishes, and unless they are 
born in still water great numbers are 
swept away by the currents. It 
takes an oyster about three years to 
grow up, and some do not reach 
their full growth before the fifth or 
sixth year. 

Oysters sometimes grow so fast 
along the low coasts and river banks 
of the Southern States that they fill 
up the channels and change the 
course of the currents. If the branch 
of a tree be put into the water near 
one of these beds, it will soon be 
covered with young oysters, and in 
two or three years will be loaded 
down with large ones. Great num- 
bers of small oysters, called seed 
oysters, were formerly brought every 
year from Chesapeake Bay and put 
into new beds in the flats around 
New York City and in Long Island 
Sound, and many are still thus 
brought; but most of the oyster beds 
are now supplied by the spat taken 
during spawning time and planted 
in new beds. There are miles of 
such beds in Long Island Sound, 
and they are growing larger every 
year, 

The oyster is an acephalous MQL 
LUSK, 

The word oyster is from the Latix 
ostrea, Greek ostreon, oyster. 

OZONE, See OXYGEN. 
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PAINT. All paints are made up 
of two things, the substance that 
makes the color, usually called the 


‘pigment, and that with which the 


color.ismixed. Pigments are mostly 
made from minerals, but some are 
got from vegetables and some from 
animals, Whites are usually LEAD 
carbonate, ZINC oxide, and CHALK; 
blacks are BONE-black, LAMP-BLACK, 
CORK-black, and BLACK LEAD; 
browns are umber (a brown earth 
found in the island of Cyprus) ; sienna 
earth (found near Siena, Italy; 
sometimes burned to make a deeper 
brown); bistre (made from the soot 


of several kinds of burnt wood) ; 


sepia (made from the CUTTLE- 
BISH), <etc.; reds “are red LEAD 
oxide, IRON oxides, ochres (earths 
colored with iron), vermilion (see 
MERCURY), carmine (see COCHI- 
NEAL), MADDER, etc.; yellows are 
ochres, LEAD chromate, etc.; blues 
are Prussian blue (see IRON), ultra- 
marine (made from a blue stone 
called LAPIS LAZULI), smalt (made 
from the metal cobalt), INDIGO, 
verditer (See COPPER), etc.; and 
greens are verditer, verdigris, cobalt, 
etc., but greens are usually made by 
mixing various blues and _ yellows. 
Paints are mixed either with oil or 
water, and are therefore called oil 
paints and water-colors., Oil paints 
are usually mixed with LINSEED oil, 
but sometimes some kinds of nut 
oils are used. Linseed oil is boiled, 
before using, with some other things 
to make it dry quicker. Just before 
the paint is to be used, it is thinned 
with spirits of TURPENTINE, Ar- 
tists’ colors are ground in fine oil 
and put up in little metal tubes, 
which have a cover screwed tightly 


on the top. By taking off the lid 
a little of the paint can be squeezed 
out upon the painter’s palette, and 
the rest kept safe from the air by 
screwing the cover on again. 

Water-colors are mixed with water 
and a little glue or gum. Cakes of 
water-colors, usually sold in paint 
boxes, are made by pressing the 
colors, made into a thick paste with 
water and gum, in moulds and then 
drying them in heated air; but 
water-colors are now often put up in 
metal tubes, like oil-colors. Water- 
colors are largely used in miniature 
painting, map coloring, and small 
pictures. Kalsomine is a mixture cf 
ground chalk with water and glue, . 
colored with various things. 

The word paint is from the Latin 
pingere, to paint. 

PALMETTO, the common name 
of the palm trees which grow in the 
United States. There are four kinds, 
but the chief one is the cabbage pal- 
metto, which grows in the south- 
eastern States from North Carolina 
to Florida. It is commonly four or 
five times as high asa man, but is 
sometimes higher, and more than a 
foot thick. The bud or cabbage is 
sometimes eaten, and palm wine has 
been made from its juice. Its leaves 
are used for thatching buildings, and 
for making hats, baskets, mats, etc. 
As the teredo or ship-worm will not 
eat its wood, palmetto timber is 
largely used in the South for wharves 
and other structures under water 

The word palmetto is from the 
Spanish Zalmz‘to, little palm, which 
is from the Latin palma, the palm of 
the hand, the leaves of the palm tree 
being thought to look like the palm 


of the hand 
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PANTHER. Most writers think 
that the panther is only a kind of 
LEOPARD, but some say that the 
panther is larger, stronger, and 
darker-colored than the leopard. It 


is said also to be less common ‘han | 


the leopard, and to be found only in 
Africa, while the leopard is often 
found in Asia also. In South 
America the jaguar is sometimes 
called panther, and in North 
America the couguar, puma, or cat~- 
amount, is frequently called by the 
same name, and ‘sometimes also 
“ painter,” which is only a corrupt 
form of panther. 

The panther is a very fierce and 
savage animal, and is much feared 
when wild, but it is said to be easily 
tamed, when taken young, and to 
then show much love for its master. 
A story is told of one that was 
given by the King of Ashantee to the 
English Governor of Cape Coast 
Castle on the west coast of Africa. 
He was a beautiful animal about two 
feet high, and of a dark yellow, 
spotted with black rosettes. He 
was so tame that he was allowed to 
roam all round the castie, and fol- 
lowed the governor everywhere like 
a dog. His favorite place was at 
the window of the sitting room 
which overlooked the whole town. 
He used to stand there on his hind 
legs, his fore paws resting on the 
ledge of the window with his face 
between them, and watch with great 
interest everything that passed be- 
low. The children used to stand 
there with him, and when he was in 
their way they would try to pull him 
down by the tail. When the gov- 
ernor went to England he carried his 
pet with him ina large cage. He 
arrived safely, but died in a few 
weeks from inflammation of the 
lungs, 

The panther is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the cat family, to which 
belong also the LION, TIGER, 
LEOPARD, COUGUAR, LYNX,’ and 
cominon CAT, 


The word panther is in Latin 
panthera, from Greek panthér, a 
panther. 

PAPAW, or PAWPAW, a small 
fruit-bearing tree or rather large 
plant which grows in the southern and 
southwestern United States. It is 
generally four or five times as high as 
a man and about six inches. thick. 
Its wood is soft and worthless. Its 
fruit, which ripens in September, is 
a pod three or four inches long and 
about an inch thick, and looks some- 
what like a banana, having a yellow 
skin when ripe. Its flesh is soft and 
sweeter than that of the banana, and 
has two rows of large flat seeds in it. 

Another kind of papaw grows in 
South and Central America and the 
West Indies. Its fruit is about ten 
inches long and five broad, and has 
a thick ribbed orange-yellow rind. 
It is usually cooked with sugar and 
lemon juice, but is sometimes eaten 
raw. The leaves are used instead of 
soap for washing clothes. The juice 
of the ripe fruit is said to be good 
for freckles, and the sap of the tree 
will make tough meat tender. 

The word papaw is from pépaya 
a corrupt form of ababaz, the name 
given it by the Caribs. 

PAPER. Paper such as we use 
to write and to print on was not 
known to the ancients; but they had 
a kind of paper called papyrus, 
made from the inner bark of a 
rush which grew in Egypt. Papyrus 
was not made like our paper from a 
pulp. The inner bark of the plant 
was peeled off in thin narrow strips 
and laid side by side so that their 
edges would lap over each other. 
The sheets were then pressed, and 
the juice of the plant made the edges 
stick together. To make thick 
paper several layers were placed one 
above the other, some being put 
crosswise. The Chinese rice paper. 
1S not made from rice, as one would 
think from its name, but from the 
pith of a tree which grows in Asia. 
The pith is cut round and round into 


}a thin slice, and then pressed out 
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wood of the silver nr, which is largely 
made into pulp in Norway and sent 
to other countries. Bank-note paper 
is made from the best linen rags; let- 
ter paper from linen and cotton rags ; 
paper for printing books, from rags 
and from wood; paper for printing 
newspapers mostly from wood; and 
wrapping paper and other cheap 
kinds from straw. Paper is made 
from all these things in much the 
same way. The material is first 
made into a pulp or soft paste that 
looks like starch. Paper rags are 
usually very dirty, linen and cotton 
and plain and colored rags being 
mixed. They are first sorted, the 
linen rags being separated from the 
cotton, and the colored ones from the 
white ones. They are then chopped 
up in a machine called the rag-cutter, 
after which they pass through the 
duster, which blows out most’ of the 
dust from them. After being boiled 
in water with SODA and LIME, which 
takes out the color, grease, and dirt, 
they are put into the pulp machine. 
This machine is in three parts; the 
first washes the rags very clean, the 
second bleaches them white, and the 
third beats them into pulp. 

Waste paper is sorted and dusted 
in the same way as rags. If the 
paper has been printed, the ink is 
taken out by boiling with soda; it is 
then bleached and made into pulp 
like rags, but it does not take so 
long to doit. Straw is first cut up 
into small pieces and boiled with 
soda to get out the resin or gum, and 
then made into pulp in the same way 
as rags and old paper. Rye straw 
is generally used in the eastern 
States and wheat straw in the west- 
ern States. For making paper pulp 
from wood, poplar and basswood are 
mostly used, because they are very 
white and have but little resin in 
them. The wood is first cut up into 
small chips by machines which can 
make forty large cart loads of wood 
into chips in a day. The chips are 
boiled with soda, which takes out 
the resin, and afterward bleachec 


flat. The Chinese were the first to 
find out how to make paper as we 
make it. The Arabs learned the art 
from them, and it then spread over 
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Europe ; but little paper was made 
)in England before Queen Elizabeth’s 
time. Before that, people wrote 
‘mostly on PARCHMENT or vellum. 
Paper Materials. Paper is now 
made out of many different things, 
but chiefly from linen and cotton 
rags, old paper, straw, and several 
kinds of grasses and woods. Es- 
parto grass, called by the Arabs alfa 
or halfa, brought from Algeria, 
Tunis, Tripoli, and Spain, is now 
much used in England. It makes 
the best paper, next to rags. In 
France straw is largely used. Wood 
paper is made in Europe chiefly of the 
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and made into pulp. When paper 
is made of two or three different 
things, the materials are mixed in 
the pulp. Wood and straw pulp 
have some cotton pulp put with 
them, and linen pulp is generally 
mixed with cotton. If the paper is 
to be colored, the coloring matter is 
put into the pulp. White clay is 
also added to it, which makes the 
paper heavier, smoother and thicker, 
but too much clay makes it weak and 
easy to break. A kind of glue called 
sizing is then put in, which hardens 
the surface of the paper. You could 
not write on paper made without siz- 
ing, because the ink would run just as 
it does on blotting paper, which has 
no sizing in it. 

Paper Making. In the United 
States paper is now made entirely by 
machinery, but as the machines are 
hard to understand shall tell how 
it used to be made by hand. The 
pulp is mixed iv a vat with water to 
make it thin enough to spread easily. 
The workman has what is called a 
mould, a frame covered with a net- 
work of very fine wires like gauze, 
woven crossways. Another kind of 
mould has the wires stretched across 
only one way, with a few cross wires 
to keep them in place. If you hold 
several sheets of writing paper up to 
the light, you will see that some look 
as if the paper were woven, like cloth, 
and in some there are many marks 
running up and down and only a few 
crosswise. These marks are made 
by the wires of the moulds. Paper 
made on the first kind of mould is 
called wove paper, and that made on 
the second, laid paper. You will also 
see other marks in the paper called 
water-marks. These ought to be 
called wire-marks, because they are 
made in the same way as the other 
marks, by wires placed in the moulds 
so as to make the figures or letters 
wanted in the paper. The reason 
why the water-marks and other wire 
marks show in the paper is that the 
paper is thinner in these parts. The 
water-marks sometimes give a name 
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to the paper; thus foolscap paper 
was so Called because the water- 
mark used to be a fool’s cap and 
bells. 

Besides the mould the workman 
has a thin frame called a deckle, 
which just fits on to the mould and 
is of the size of the sheet of paper 
to be made. The workman fits the 
deckle on to the mould, and holding 
the two in both hands dips them into 
the pulp, which covers the mould all 
over up to the deckle. He then 
shakes the whole gently so as to 
spread the pulp evenly over the wires, 
between which the water drains off. 
The deckle is next taken off and the 
mould passed along to another work- 
man called the coucher, while the 
first workman fits the deckle to a 
second mould and dips up another 
sheet of pulp. The coucher spreads 
out a sheet of felt cloth, and by turn- 
ing the mould over lays the sheet of 
pulp flat upon it. On top of the 
sheet of pulp he spreads a second 
sheet of felt, than another sheet of 
pulp, and so on until he has piled up 
a hundred and thirty sheets, each 
between two sheets of felt. The 
whole pile is then put into a press 
and pressed until nearly all the water 
is out. The felts are next taken off 
and the sheets are pressed in a pile 
by themselves, and afterward sepa- 
rated and pressed a third time, when 
they are hung up on lines in rooms 
to dry. After drying for one day 
and night, they are sized, if the sizing 
was not put into the pulp, by being 
dipped into very thin glue water 
mixed with alittlealum. The sheets 
are then pressed again, and again 
dried for several days, when they are 
finished by pressing them between 
glazed pasteboard and hot metal 
plates, or passing them through hot 
polished metal rollers. 

The mode of making paper by 
machinery is the same in principle. 
The pulp is taken up from the vat 
on a wire gauze mould, which, in- 
stead of being only the size of a 
sheet, as in the hand mould, is end- 
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Oz, 
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less and turns round two rollers just 
like the leather belt of a steam- 
engine. It has raised sides, called 
the deckles, which prevent the pulp 
from running off. The mould has a 
shaking motion like that which the 
hand-workman gives to his mould, 
which lays the pulp evenly. The 
sheet of pulp is then carried on toa 
belt of felt which passes it through 


rollers to press out the water, and 


over several other hollow rollers 
filled with hot steam, which dry it. 
Other rollers press out most of the 
wire marks and the marks made by 
the felt, and polished iron rollers 
give it a smooth and glossy surface. 
The paper, which comes from the 
machine in one long sheet like wall 
paper, now passes to another ma- 
chine which cuts it into sheets. It 
is then folded and put up into quires 
for sale. It takes about three weeks 
to finish fine paper by hand; but the 
same work is now done by machinery 
in a day, and paper made on the 
best machines is as good as that 
made by hand. 

Useso{ Paper. Paper pulp is also 
made into many other things, such 
as pasteboard for book-binding and 
for boxes, PAPIER-MACHE, boards 
to cover the sides and roofs of houses, 
ropes and twine, collars and cuffs, 
racing-boats, water-buckets, tubs, 


. water pipes, car-wheels, and furniture. 


The Chinese and.Japanese are very 
skilful paper-makers, and make 
clothing, hats, shoes, pocket hand- 
kerchiefs, and umbrellas out of it. 
Though linen, cotton, and hemp 
rags make the best paper, a great 
many other things have been tried 
by paper-makers. In the British 
Museum is a curious book on paper- 
making, made in 1775, by a German 
named Jacob Christian Schaffer, the 
sixty leaves of which are made of 
sixty different kinds of paper. 
Among them is paper made from 
the bark of the willow, beech, mul- 
berry, linden, and hawthorn, the 
tendrils of the grape vine, the stalks 
of the nettle, the down from the flow- 


ers of the black poplar, many kinds 
of leaves, and straw, reeds, moss, 
lichens, wood-shavings, sawdust, fir 
cones, and potatoes. Patents have 
been taken out both in Europe and 
the United States for making paper 
from a great number of things, but 
few of the things have proved to be 
good for much. 

Pasteboard is so called because it 
was once made by pasting sheets of 
paper together until it was thick | 
enough, and then pressing it smooth ; 
but it is now made from pulp, just 
as paper is, only the pulp is much 
thicker. The pulp of yellow and 
brown pasteboard is made from 
straw, pieces of old rope, JUTE, and 
other coarse things. 

The word paper is from the Latin 
papyrus, Greek papuros, the paper 
plant of Egypt. 

PAPER BAGS and BOXES. 
ENVELOPES. 

PAPER-HANGINQS, or WALL- 
PAPERS. The PAPER for paper- 
hangings was once made by hand 
in square pieces and then pasted 
together to make rolls twelve yards 
long; but it is now made like other 
paper, in long rolls on machines, and 
afterward cut up into the lengths 
wanted, Much more clay is put into 
the pulp than into that of other paper. 
In former times paper-hangings were 
printed with blocks or STENCIL 
plates, but most of them are now 
printed on machines, just as CALICOES 
are printed. Satin paper, which has 
a shiny surface like satin, is made by 
coating the paper with powdered 
French chalk and then rubbing it 
with a brush until itissmooth. The 
printing is generally done after the 
satin face is put on. The fuzzy 
paper that feels like velvet is called 
flock paper. It is made by coating 
the paper with varnish and then 
sprinkling it with the flock, which is 
made from the shearings of woollen 
cloths from cloth mills, ground up 
and sifted until it is very fine. In 
gilded papers the pattern is first 
printed with varnish, and the gold 


See 
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leaf is then laid on; the part which 
covers the pattern sticks fast, and 
the rest is brushed off. Some of the 
finest papers are painted by hand. 
PAPiER-MACHE. The cheaper 
kind of papier-maché is made of 
coarse PAPER pulp pressed into 
moulds ; the better kind, of sheets of 
paper glued or pasted together and 
pressed into moulds and then dried. 
When damp, sheets of paper thus 
pasted together can be moulded and 
pressed into any shape, and when 
dry they become so hard that they 
can be planed and filed. The sur- 
face is smoothed with PUMICE-stone 
and then several coats of varnish 
are put on, each one being dried. 
When a fine surface is made it is 
ornamented with gilding and paint- 
ing, and frequently with flowers 
and other figures cut in MOTHER- 
OF-PEARL, silver, and other things. 
A great many articles are made of 
papier-maché, such as trays, boxes, 
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album and portfolio covers, screens, | 


tables, chairs, and other furniture, 
and also jet buttons and ornaments, 
but they are now mostly out of 
fashion. 

A kind of papier-maché called 
carton pierre (French, stone paper) 
is made of paper pulp, whiting, and 
glue. It is used instead of plaster of 
Paris (see GyPsUM) for making 
ornaments and cornices for rooms. 
Such ornaments are stronger and 
lighter than those made of plaster, 
and can be easily screwed on to 
walls and ceilings. Papier-maché is 
also much used for making casts of 
type for stereotyping (see PRINTING), 

Papier-maché is French for 
mashed paper, from papier, paper, 
and macher, to chew. 

PARCHMENT, the skin of an ani- 
mal, made fit to write on. Parch- 
ment is usually made of sheepskin. 
After the wool has been scraped off 
the skin is steeped in lime water, 
which takes out the grease. It is 
then stretched ona frame called a 
“herse,” and scraped with a knife 
shaped like a half moon, which takes 
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off the remains of flesh, dirt, etc. 
After this it is sprinkled with pow- 
dered chalk or quick-lime and ground 
down with PUMICE-stone.  Parch- 
ment used for covering DRUMS is 
made from the skins of asses, calves, 
or wolves, those of wolves being the 
best. 
Vellum is a fine kind of parchment 
made from the skins of calves, 
goats, or dead-born lambs, Parch- 
ment and vellum are much more last- 
ing than paper, and are largely used 
for deeds and other important law 
papers, which have to be kept a long 
time. 

The word parchment is from the 
Latin Pergamena charta, paper of 
Pergamus, a city in Asia Minor, 
where parchment is said to have 
been first made. 

PARROT. There are about three 
hundred kinds of parrots, most of 
which live in very hot countries, 
They are found nearly all over the 
world excepting in Europe. Most 
of them ‘have beautiful feathers, 
generally green, but sometimes blue, 
gray, red, or yellow. Their voices 
are harsh and disagreeable, and the 
woods where they live are kept lively 
with their loud cries. They are 
brighter than birds usually are, and 
may be taught to imitate all kinds of 
sounds and even to talk. Parrots 
use their hooked bills as well as their 
claws in climbing trees, and use 
their feet like hands to carry their 
food to their mouth. They live 
chiefly on fruits and seeds. The 
paroquet, macaw, and cockatoo are 
kinds of parrots. There are many 
parrots in Central and South 
America, but the only kind in the 
United States is the Carolina parrot, 
a bluish-green bird, with a white bill. 
It is found mostly in the southern 
and southwestern States, but has 
been seen as far north as Michigan. 

The parrots usually kept as pets 
are the green South American par- 
rot, and the gray parrot with scar- 
let tail, from West Africa. The 
gray parrot is noted for its tameness, 
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mischievousness, and power of imi- 
tating sounds. It can be taught to 
sing songs and to speak long sen- 
tences. Parrots will live seventy- 
five years, and some have reached 
nearly a hundred years. 

Many wonderful stories are told 
about parrots. It is said that in the 
sixteenth century a cardinal paid a 
large sum for a parrot because it 
could say the Apostles’ Creed; and 
another parrot is said to have taken 
the place of the chaplain on a ship 
and to have gone through with the 
prayers and the litany to the sailors. 
Goldsmith tells a story of a parrot 
belonging to King Henry VIII, 
which, being kept in a room on the 
bank of the River Thames, had 
learned to repeat many things which 
it heard the boatmen say. One day 
it fell into the river, and began to 
call out in a loud voice: “A boat! 
a boat! twenty pounds to save me!” 


A waterman, thinking someone was |Z 


drowning, jumped into the water and 
swam to where he heard the sound, 
and was surprised to find it was 
only a bird. Finding that it was the 
king’s parrot, he carried it to the 
palace and claimed the reward, 
which the king paid. 

Another parrot would always 
laugh when told to do so, and then 
say, when it had done, “Oh, the 
great fool who made me laugh!” 
A man who kept glassware for sale 
had a parrot which always cried 
out, when its master broke any- 
thing: “ Awkward brute, he never 
does anything else!’’ A gray par- 
rot belonging to an English gentle- 
man would ask for everything it 
wanted and give orders; and would 
sing several songs and whistle some 
airs well, always beating time with 
its foot. When it sang or whistled 
a wrong note, it would stop and go 
all over it again, and it never made 
the same mistake twice. 

The parrot belongs to the order 
psittact (Greek pszttakos, parrot), 

The word parrot is from the 
French perroguet, which is from 


Pierrot, a short form of Pzerre, 
Peter. 

PARSLEY, a common garden 
plant, whose leaves are much used 
for seasoning soups and for dress- 
ing dishes. It was first brought 
from the south ‘of Europe, but now 
grows well almost anywhere in the 
United States. Its leaves contain a 
fragrant oil the smell of which will 
hide other odors; and for this reason 
they are often chewed after eating 
onions. 

Parsley, which grows wild around 
the Mediterranean, was not cultivated 
by the Romans. Charlemagne or- 
dered it to be cultivated in his gar- 
dens, and it gradually came into 
common use, but it was not grown 
in England until 1548. 

The word parsley is from the old 
English ferseley, French ferszt, 
which is from the Latin fetrosel7- 
num, rock-parsley, from the Greek 
etros, rock, and selznon, parsley. — 
PARSNIP, a common plant, culti- 
vated for the sake of its root, which 
is used for food both for men and 
cattle. It grows wild in southern 
Europe and in parts of Asia, but 
not in the United States. The flesh 
of cattle fed on parsnips is excellent, 
and the butter of cows fed on them 
is better than that made by other 
kinds of winter feeding. In Ireland 
a fermented (see BEER) liquor, and 
in other countries a kind of marma- 
lade and a wineare made from them. 

The word parsnip is changed from , 
pastnip, which is from the Latin 
pastinaca, a parsnip. It is some- 
times spelled parsnep. 

PARTRIDGE, the common name 
of a family of birds which includes 
also the quail. .. is found almost 
all over the world, but there are no 
true partridges in the United States. 
The bird called partridge in New 
England is the ruffed GROUSE, and 
the one called partridge in the South 
is the QUAIL. The true partridge, 
of which there are several kinds, is 
found in southern Europe and in 
parts of Asia and Africa. Its flesh 
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is much liked, and the bird is the de- 
light of the sportsman. 

The word partridge is in French 
perdréx, which is from the Latin 
perdix, a partridge. 

PASTE. Common paste used by 
bill-stickers, paper-hangers, book- 
binders, and others, is made by mix- 
ing about half a pound of wheat 
flour with a quart of cold water. A 
little powdered alum is then put in 
or, if it is to be used by bookbinders, 
a little powdered resin, which adds 
to its stickiness. The mixture is 
then boiled, care being taken to stir 
it to keep it from burning, until it is 
of the right thickness. This is the 
kind of paste used by passe-partout 
makers to stick paper to glass. 

Polishing Pastes are mixtures of 
rotten-stone, emery, lard, soft soap, 
olive-oil, etc., used for polishing iron, 
brass, pewter, and other metals. 

Glass Paste is a fine kind of glass 
of ‘different colors, used for making 
false precious stones. The glass 
most used is called strass, German 
stras, named after the man who first 
found out how to makeit. This can 
be colored with oxides of metals (see 
OXYGEN) so perfectly that the false 
stones can scarcely be told from the 
real ones. 

The word paste is from old French 
paste, Italian and Spanish asta, 
Greek fasze, barley porridge. 

PAVEMENT, a hard covering for 
streets, walks,and floors. In streets 
where there is much travel great 
care must be taken to have a good 
pavement; and many different kinds 
of materials have been used for this 
purpose in many different ways. In 
some places bricks are used, in 
others iron and wood blocks, in 
others stones in ditferent shapes, 
and in others various things mixed 
with ASPHALTUM or with CEMENT. 
Bricks are too soft for streets where 
heavy wagons pass, and soon wear 
out; iron blocks are too hard, soon 
become slippery, and make much 
noise; wooden blocks are easy to 
ride over, and almost noiseless, but 
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are apt to became slippery and to 
decay soon; and many kinds of 
stone pavements either become slip- 
pery or wear into ruts. In this 
country cobble-stones, or round 
stones found among the gravel of sea 
beaches and river sands, have been 
much used. They make a good 
foothold for horses, but are apt to 
get out of place, and streets laid with 
them often need mending. The 
best and most lasting pavements 
in the streets of cities in the United 
States have been those made of 
stone blocks set close together. 
Several sizes of stones have been 
tried. The Russ pavement, once 
much used in New York, was made 
of blocks of granite nearly square, 
but it wore smooth and became slip- 
pery. The Belgian pavement, made 
of smaller blocks, is better, and is 
much used in many cities; but the 
best is that called the Guidet paves 
ment, made of narrow blocks set on 
edge. This is the pavement now 
laid in Broadway, New York. 
Pavements made of a mixture of 
asphaltum, gravel, and broken rock 
have been tried in many cities in the 
United States, but have usually 
failed in streets where there is much 
travel. But such pavements have 
been more successful in France, and 
it is thought that good and lasting 
roads will soon be made in this way, 
They are very easy to ride over, and 
are not so noisy as stone. A kind 
of asphalt called grahamite, much 
used in this country for road-making, 
is brought from West Virginia. 
Sidewalks are mostly paved with 
flagstones, a kind of sandstone which 
splits easily; but some cities are 
largely paved with brick, and some- 
times very large and costly slabs of 
granite are used. Many walks, es- 
pecially in and around parks, are now 
made of gravel, broken stones, and 
sand, mixed with cement or asphalt- 
um. Pavements of houses, court- 
yards, etc., are sometimes made of 
marble slabs, MOSAICS, or TILES. 
The word pavement is from the 


PEA 


601 


PEACH 


Latin avémentum, pavement, from 
pavire, to beat or ram down. 

PEA, the common name of the 
FRUIT of the pea vine, much culti- 
vated for food. ‘The pea vine is sup- 
posed to have been first brought from 
western Asia. Peas have been found 
in tombs at ancient Thebes. The 
plant was known to the Greeks and 
Romans, but was not cultivated in 
England until the time of Henry 
VIII. (1506-47). It was brought to 
this country by the early settlers. 
There are about fifty kinds of peas, 
which differ only slightly from each 
other: some are smooth and some 
are wrinkled; some are green when 
ripe and some are yellow or yellow- 
ish white; some are early and some 
are late; and some are sweeter than 
others. Garden peas are usually 
eaten before they are ripe, but field 
peas are allowed to ripen. When 
dry the vines are gathered and the 
peas threshed out ; the vines are fed to 
sheep and cattle, and the peas them- 
selves to sheep and swine. Dry 
peas have the outer shell rubbed off 
by a machine, and the inner part 
then splits into two, and makes split 
peas, so much used for making 
soups. In some countries peas are 
ground into meal and made into 
cakes. Asan article of food peas 
are very valuable, as they are more 
than half made up of STARCH and 
caseine (see FOOD). 

What is called the cow pea in the 
South is more like a bean than a pea 
in its looks. It is highly esteemed 
as a food for cattle. The sweet 

' yea, much cultivated in gardens for 
its pretty flowers, which are white, 
pink, scarlet, purple, blue, etc., was 
first brought from Sicily. 

The word pea is from the Anglo- 
Saxon fzsa, Latin pzsum, Greek 
pison, pea. 

PEACH, the FRUIT of a tree of 
the same kind with the almond, apri- 
cot, plum, and cherry. Its native 
country is probably China, where it 
is called Zao, and it is mentioned in 
books at least two thousand years 


before Christ. The peach differs 
from the nectarine only in having a 
rough instead of asmooth skin ; that 
is, the nectarine is simply a smooth-~ 
skinned peach, Thereare freestones 
and clingstones among nectarines, as 
well as among peaches. The peach 
tree is of medium size, being seldom 
more than three or four times as high 
asaman. It is largely cultivated in 
Delaware, Maryland, Virginia, and 
New Jersey, and immense quantities 
of peaches are sent in baskets and 
crates from those States to the north- 
ern markets. There are also large 
peach orchards in Michigan and 
Illinois, which supply many o; the 
western cities, and very fine peaches 
are raised in the southern States and 
in California. About a basket of fruit 
is usually got from each tree. The 
peaches are picked when still hard, 
for if allowed to ripen on the tree 
they would be too soft when 
they reach market. Great quanti- 
ties are preserved by canning and 
drying. The cans are of tin, and are 
made very cheaply by machinery. 
The peaches, peeled and cut into 
halves, are put into them through a 
round hole in the top, and syrup is 
then pouredinuntilthespaces between 
are filled. The cover, which has 
a small hole pricked in it, is then 
soldered on by melting SOLDER with 
a hot iron. The heat of the iron 
swells the air in the top and drives it 
out of the little hole, which is then 
closed with some solder. The cans 
are next lowered into a vat of water, 
and heated boiling hot. If air- 
bubbles escape from a can it is taken 
out ; those from which no air is seen 
to rise are left in until heated through, 
when they are removed, allowed to 
cool, and packed in boxes for sale. 
Tomatoes and other fruits are canned 
in the same way. — 
Dried peaches are made by slicing 
them and drying them in the sun, in 
ovens, or in rooms heated by stoves. 
Those dried in the sun are much 
darker colored than the others, and 
are not so good, Peach brandy is 
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made by pressing out the juice of the 
fruit, letting it ferment and _ then 
distilling (see ALCOHOL). Fresh 
peach leaves have the taste and smell 
of bitter almonds. Peach water, 
much used for flavoring in cookery, is 
made by bruising them, mixing the 
pulp with water, and distilling it. 

The word peach is in French 
péche, Italian ferszca, from the Latin 
malum Perstcum, Persian apple; 
the fruit having been first brought to 
Europe from Persia about the time 
of Christ. 

PEACOCK. This splendid. bird 
has been known since the most an- 
cient times. It was one of the pre- 
cious things brought from Asia by 
King Solomon’s ships, and it was 
probably carried into Europe by 
Alexander the Great on his return 
from India. When first seen in 
Athens it is said to have brought to- 
gether great crowds of people, who 
came in from the country to see it; 
but in time it became plentiful both 


in Greece and Italy, and then spread | 


all over Europe. 

The peacock is one of the most 
beautiful of birds, but the peahen, 
as the female is called, is not at all 
handsome, being of a brownish 
color, somewhat like the hen turkey. 
The peacock is elegant in form and 
graceful in movement; its head 
has a splendid crest of feathers ; 
its feathers are generally bluish 
green with bronze shadings, and 
its tail, which is very large, is 
emerald green, purple, and gold 
‘studded with richly shaded eyes. 
In the spring the peacock struts, 
spreads its tail, and takes great de- 
light in showing its splendors. But 
at the end of summer it loses its fine 
plumage, which does not come out 
again till spring. Sometimes white 
peacocks, or white mixed with other 
colors, are seen, but they are not 
common. The cry of the peacock 
is very harsh and loud. 

Wild peacocks are still plentiful in 
the forests of India. When hunted 
they often get away by running, 
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for they are fleet of foot, but they 


cannot fly very well. They roost on 
the limbs of the highest trees, but 
make their nests on the ground. 
Tame peacocks also love to get up 
|as high as they can, and they take 
| pleasure in flying to the tops of the 
loftiest buildings. They sometimes 
/do much mischief to roofs by tearing 
up tiles and shingles. 

The feathers of the peacock are 
much used for trimming clothes and 
fans; and for ornamental brushes. 
Its flesh was much eaten in ancient 
times. The Romans thought it a 
great delicacy, and the’ emperors 
used to have dishes served at their 
feasts made entirely of the brains 
|and tongues of peacocks; but pea- 
cocks are not much eaten now, as 
| their flesh is not so good as that of 
the turkey and other fowls. 

The peacock belongs to the order 
galling or gallinaceous BIRDS, and 
to the pheasant family. 

The word peacock is made up 
of pea, Anglo-Saxon féwa, Latin 
pavo, peafowl, and cock, Anglo- 
Saxon coc, the male of any fowl. 

PEANUT, the fruit of a leguminous 
PLANT common in warm countries. 
It probably grew first in Brazil, 
whence it is supposed to have been 
carried early by the Portuguese slave 
ships to Africa and the islands south 
of Asia. It is sometimes called also 
ground pea and ground or earth nut, 
and in the southern States gouber or 
gouber nut. Still another name for 
it is pindal or pindar, and in western 
Africa it is called mandubi. The 
plant is a trailing vine, with small 
yellow flowers. After the flowers 
fall the flower stem grows longer, 
bends downward, and the pod on 
the end forces itself into the ground, 
where it ripens. 

Peanuts are raised in immense 
quantities on the west coast of 
Africa, in South America, and in 
the southern United States. The 
vines are dug up with pronged hoes 
or forks, dried for a few days, and 
then stacked for about two weeks to 
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(cure, The pods are picked by hand 
| from the vines, cleaned in a fanning 
| mill, and sometimes bleached with 
‘sulphur, and then packed in bags 
| for market. Peanuts are sometimes 
‘eaten raw, but usually roasted or 
|baked. In Africa and South 
| America they form one of the chief 
jarticles of food. Large quantities 
of them are made into an oil much 
| like olive oil, and which is used in 
the same way. It is also largely 
used in the manufacture of soap. 
| A bushel of peanuts, when pressed 
| cold, will make a gallon OffollemiL 
| heat is used, more oil is made, but it 
_is not so good. In Spain peanuts 


are ground and mixed with choco- 


| late. 


Peanut vines make good food 
for cattle. 

The peanut probably gets its name 
from the shape of its pods, which 
are like those of the pea. 

PEAR, the FRUIT of a tree of the 
same family with the apple. The 
pear is one of the best and most val- 
uable fruits of mild climates. The 
tree grows wild in Europe and in the 
mild parts of Asia, but there were 


no pear trees in America until they 


were brought here by the early 
settlers. The wild pear is either a 


shrub or a very small tree, with 


thorns, and bearing small puckery 
fruit; but the cultivated tree is often 
larger than the apple tree, with a 
trunk sometimes nearly a yard in 
thickness. 

There are many kinds of pears, 
more than 1000 of which grow in the 
United States, but only a few kinds 
are raised for market, Among the 
most popular kinds cultivated here 
are the Bartlett, which is early, and 
the Seckel (wrongly called Sickle by 
many), which ripens in the autumn. 
The Bartlett was first raised in Eng- 
land about one hundred years ago 
by a man named Williams, and it is 
known there by his name; but it 
was first made known here by a Mr. 
Bartlett, of Boston, and has always 
been called after him. The Seckel 
is an American pear, supposed to 


have first grown from the seed. 
Besides these there are several kinds 
called winter pears, which are picked 
when frosty weather begins, and 
ripened’ indoors. Pears are pre- 
served by canning like PEACHES, or 
dried. An agreeable drink called 
perry is made from them in the same 
way that cider is made from apples. 
The wood of the pear tree is hard 
and close-grained, and is used by: 
turners, and by engravers for coarse 
work. It is also sometimes dyed 
black and used by cabinet makers 
for ebony. 

The word pear is in Anglo-Saxon 
peru, French pozre, from the Latin 
pirum, pear. 

PEARL, a substance found within 
the shell of the pearl oyster and used 
asa jewel. The ancients believed 
that pearls are formed by drops of 
dew that fall into the shells of the 
oysters while open at night. If the 
dew was pure the pearls would be 
beautiful and clear; if impure, they 
would be dull and muddy. They 
thought, too, that the pearl remained 
soft and tender while in the sea, but 
hardened on being taken from it. It 
is not now known exactly how pearls 
are made, but they are supposed to 
be a product of disease: that a grain 
of sand or some other substance gets 
into the mantle (see MOLLUSK) of 
the oyster which, being unable to re- 
move it, covers it with mother-of 
pearl, the same substance as that of 
which the pearl is made, and thus 
forms a round pearl. 

Pearl oysters grow in beds the 
same as the common oyster, but 
they are not much like it in looks. 
There are two principal kinds, one, 
called/the true pearl oyster, which 
produces the finest pearls, being not 
much larger than the palm of a 
man’s hand. Theshells are too thin 
to be worth much for mother-of- 
pearl, and are thrown away after the 
pearls have been taken out. The 
other, shown in the picture, is larger 
and thicker, and, while producing 
good pearls, is also valuable for the 
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shell, called in commerce “ silver- 
lipped ” pearl shell, which is worth 
from $400 to $700 a ton. The two 
shells of one of this kind will often 
measure, when opened out, a yard 


Pearl Oyster Shell, Outside. 


across. Both kinds of oysters are 
found off the coast of Ceylon and in 
the Persian Gulf, in the Sulu Sea, 
and off the north and west coasts of 
Australia. The pearl oysters of the 
Bay of Panama and the Gulf of 
California have smaller and thinner 
shells than the “ silver-lipped” and 
are called “ Panama” or “ bullock- 
shell.” Those in the Caribbean sea 
and other parts of the West. Indies, 


Pearl Oyster Shell, Inside. 


and the northern coast of South)! 
America, are still different, being, 
known in trade as “ blue-edged”’ or 
“black-lipped” pearl shell. Of these 


are made the smoke-colored pearl 
buttons. 


The oldest and most tamous pearl 
fisheries in the world are those of the 
Persian Gulf and of Ceylon. The for- 
mer are worked by Arabs, and most 
of the pearls got are sold inthe East. 
The Ceylon fisheries are owned by 
the government, which takes for its 
share three-fourths of oysters caught. 
About 250 boats and 10,000 men are 
engaged in the fishery, which begins 
in March and lasts six weeks. The 
boats are all numbered and are 
divided into fleets of about fifty each, 
which take turns in going out. Each 
boat has its rowers and ten divers, 
each pair of whom has a diving-stone 
weighing 40 pounds, which is fastened 
to the boat by a long rope. The 
boats are on the oyster bank by sun- 
rise and on the firing of a gun work 
begins. The divers work in pairs, 
one tending the rope while the other 
dives. The diver puts his foot ina 
loop in the rope near the stone and is 
thus carried quickly to the bottom, 
where he generally stays fifty to 
eighty seconds, though some are 
able to remain under water two 
minutes or even longer. He wears 
around his neck a band to support a 
basket, into which he puts the oysters 
he gathers on the bottom. Into the 
band are usually stuck one or two 
spikes of iron-wood, about a foot 
long and sharpened at each end. 
If a shark comes near, the diver tries 
to put one of these into his mouth, 
so that when closing his jaws he 
fastens them together and is thus 
rendered unable to bite. When the 
diver gets tired the rope-tender ex- 
changes places with him. Each pair 
of divers keeps their catch separate 
in nets or baskets. At noon another 
gun is fired and all the boats go in 
shore. The oysters are carried to the 
government sheds, where they are 
divided into four heaps, one of which 
the divers remove as their share. 
The others are then assorted into 
piles of a thousand each and sold by 
public auction. 

The oysiers are left in the hot sun 
to rot and dry, when the shells are 


PEARL 


opened and washed in sea-water and 
the pearls taken out. About two 
pearls are found in every hundred 
oysters; and if a thousand oysters 
produce pearls worth $100 the catch 
is considered a good one. The pearls 
are separated into classes, according 
to size, by passing them through ten 
or twelve brass colanders called bas- 
kets, of the shape and size of large 
saucers, the first one of which has 
20 holes in it, the next 30 and so on, 
and thelast 1000, They are next ex- 
amined for shape and color, and then 
priced according to their value. 
The number of pearls found valuable 
for jewelry is very small, as a really 


fine pearl is as scarce as a fine dia- 


mond. The usual sizes are from one 
and a half to three times the size of a 
Most of them, however, are 


pea. 
small, called ‘‘seed-pearls,” and 
many are imperfect. These are 


ground to powder and sold for medi- 
cine in the East, where pearl powder 
is thought to be good for strengthen- 
ing weak eyes, and for nervous and 
other diseases. Rich East Indians 
and Persians use it, too, instead of 
lime to mix with the betel nut which 
they chew. 

Different places produce pearls of 
different colors ; rosy pearls are found 
in the waters of Japan and the 
Celebes; greenish ones in the Mari- 
enne Archipelago; bronze ones in 
the Gambier Islands; black ones in 
the Gulf of Mexico and the Gulf of 
California; and pure white orient 
pearls in the Gulf of Persia and off 
Ceylon. Two ruby red_ pearls are 
said to have been found in Ceylon a 
long time ago, but no more have 
been obtained. Pink pearls of great 
beauty are got from conch shells in 
the West Indies and Panama, but 
they are not true pearls and lose their 
color in time, which real pearls never 
do. Pearls are found in the United 
States in the common clam and in 
the fresh water mussel and _ other 
fresh water shells. Some of them 
are very fine, some being deli- 
cately tinted with pink, brown, pur- 
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ple, etc. In 1857 a beautiful white 
lustrous pearl, weighing 93 grains, 
was found in a brook near Paterson, 
N. J., and sold to the Empress Eu- 
génie for $2500; it is now worth 
$10,000. 

Pearls have been prized in all ages. 
Cleopatra, who had many fine ones, 
is said to have dissolved a very large 
pearl in vinegar while at table one 
day and drunk it; but the story can- . 
not be true, for it would take a very 
long time to dissolve a pearl in vine- 
gar, and if she had used acid strong 
enough forthe purpose she could not 
have drunk it with safety. Another 
pearl of hers is said to have been so 
large that it was cut intwo and made 
into ear-rings for the statue of the 
Capitoline Venus in Rome. In the 
last days of the Roman Empire pearls 
were so common among the wealthy 
classes that they used to ornament 
their sandals with them. The Shah 
of Persia is said now to own the 
finest pearls known, but probably the 
most beautiful one is in the Zosima 
Museum, Moscow. It is perfectly 
round, is about as large as a com- 
mon marble, and is so pure as to be 
almost transparent. 

Artificial Pearls, or false pearls, 
are made of hollow glass beads, cov- 
ered on the inside with what is called 
essence of pearl. This is made from 
the scales of dace, roach, and some 
other small fishes, which when 
soaked in water give off a kind of 
pearly film. The pearl essence is 
mixed with a little isinglass and 
blown while hot into each bead by 
means of alittle glass tube. When 
dry the beads are filled with white 
wax, which gives them weight and, 
makes them less easy to break. 
These pearls are made so perfectly 
in Paris that they can scarcely be told 
from real pearls. Roman pearls are 
colored with the scales of a small 
fish like the smelt, found only in the 
Tiber. They are used mostly for 
beads. 

The Chinese are said to force oys- 
ters to make pearls by putting small 
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beads made out of mother-of-pearl 
into the shells of live oysters and 
then putting the oysters back again 
into the sea, where they soon cover 
the beads and make them into large 
pearls. They also put in little metal 
images of their gods, and they are 


thus changed into beautiful pearl, 


ones. 

The word pearl is in Old English 
erle, Middle Latin peruda or perla, 
a little pear, from pzrum, a pear. 

PEAT, a vegetable substance made 
up of partly decayed roots, stems, 
and leaves of plants. When dried it 
is often used for fuel in countries 
where wood and coal are scarce and 
dear. 
countries, as vegetation in very hot 
countries rots too quickly to form it. 
Some peat is red or black, but the 
best is dark brown or snuff-color, 
and is guite thick and heavy, It is 
dug out uf bogs or swamps, and has 
to be dried before it is fit for fuel. 
When very soft it is sometimes 
worked into a paste and moulded 
into cakes or blocks. Machines have 
been made to grind peat to a pulp 
and then to press part of the water 
out by passing it between iron roll- 
ers. The paste is then moulded 
into bricks and dried, either in the 
sun, or by furnaces. This makes 
good fuel, but itis not so cheap as 
COAL, See ROCKS. 


_ Peat is made into charcoal, which | 
is better than wood charcoal for' 


smelting iron. It yields also a good 
gas, which burns almost as well as 
coal gas, and several other useful 
things, such as acids, oil, naphtha, 
and tar. It is also an excellent pre- 
servative, meat, fish, vegetables, and 
fruits being kept fresh in it for 
weeks, 

The word peat is from the Old 
English deat or cvaténg, turf for 
fuel. 

PECAN, a nut, the fruit of a kind of 
hickory tree that grows wild in the 
southwestern United States, from 
Illinois southward. The tree, which 
is 69 to 70feet high, though sometimes 


Peat is found mostly in cold | 


higher, has a coarse-grained wood, 
good for little else but fuel. The 
nut, which is shaped like an olive, is 
an inch to an inch and a half long, 
and has a smooth thin shell and a 
sweet oily meat. It is very good to 
eat and it yields, when pressed, much 
oil. 

The word pecan, formerly written 
also paccan, is from the French 
pacane, Spanish fpacana, which is 
probably of Indian origin. 

PECCARY, a mammal of the hog 
family, found only in America, It 
looks like the common hog, but is 
smaller, and the head is larger in 
proportion to the body and more 
pointed, while the legs are thin and 
slender. The collared peccary, called 
also the Texan andthe Mexican hog, 
is found from Arkansas and Texas 
through Mexico and most of South 
America. Peccarieslive in woodsand 
swampy grounds, going generally in 
parties of eight or ten. Their food 
is nuts, grain, fruit, seeds, roots, and 
whatever living thing they can catch. 
They sometimes break into fields and 
do great damage. When attacked 
they are bold and vicious, and often 
kill dogs and sometimes wound hunts- 
men with their sharp teeth, Their 
flesh is white and tender, 

The word peccary is from faguz- 
ras, the South American name. 

PELICAN, a large web-footed 
water-bird, remarkable for its long 
and broad bill with a pouch or bag 
under it. Pelicans live along the 
shores of seas, lakes, and rivers, and 
feed entirely on fish. They are 
strong flyers, and hover over the 
water in flocks, swooping down on 
their prey whenever they see a fish, 
and storing it in their pouch until it 
is full, when they go to some lonely 
place to eat it. They are very 
greedy, and it is said that one of 
them will eat in a day food enough 
for six men. Some kinds of pelicans 
live in Africa, some in Asia, and 
some in eastern Europe. There are 
two kinds in the United States—the 
white pelican, found in winter along 
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the coast of the Gulf of Mexico, 
which in summer goes up the rivers 
to the Rocky Mountains, and the 
brown pelican, which lives all the 
year round on the southern coast. 
The flesh of the pelican is eaten by 
negroes and Indians, but it has a 
strong, fishy taste, and is very tough. 
The pelican is the emblem of the 
State of L uisiana, and is represented 
on the state seal as sitting on its nest 
feeding its young. 

In old times it was thought that 
the pelican feeds its you. g, when 
food is scarce, with blood drawn 
from its own brvast, and pictures are 
sometimes seen in which it is shown 
doing this. This silly story rose 
fro1: the fact that -his bir feeds its 
young by pressing the r-d point of 
its bill against i breast, which 
brings up the fish from its pouch, 
The male does the same thing to feed 
the female when sitting. 

The pelican belongs to the order 
steganopodes, or web-footed BIRDS. 

The word pelican is from the Low 
Latin 4elecanus, pelican. 

PEN. In ancient times pens were 
made out of reeds, but after paper 
came into use they were made from 
quills, mostly those of the goose, but 
sometimes of the swan, crow, 
turkey, and ostrich. Quills for pens 
are plucked from the wings of live 
geese, each wing furnishing about 
five good quills. They are at first 
tough and soft, and covered witha 
kind of skin, so that they cannot be 
slit evenly; but after heating in hot 
sand, which dries up the oil in them, 
the skin cracks and peels off. This, 
which is called “ dutching,” because 
it is supposed to have been first done 
in Holland, gives them the color of 
thin horn. Theyare then dipped in- 
to boiling alum water or weak nitric 
acid. The quills, thus prepared, are 
tied up into bundles for sale. When 
made into pens, they are cut by hand 
by the pen-cutter’s knife. Quill pens 
are now out of fashion, but are still 
used by many people, because they 
write smoother than steel pens. 
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_ Steel Pens are made from sheets of 
fine STEEL rolled to the right thick- 
ness, and cut into slips wide enough 
to cut out two rows of pens placed 
end to end, as shown in the first 


Steel with Blanks cut out, 


picture. The flat pieces thus cut 
out are called blanks. The blank 
for a common pen is shown in the 
second picture, and for a barrel or 
round pen in the third picture. The 
next operation is to cut the two side 
slits, which make the pen more lim- 
ber. These are cut by punches, 
worked by hand. Then the long 
hole between these slits, made ta 
hold the ink, is punched 

in the same way. The 

blanks are next softened 

by heating, when the 

maker’s name and _ the | 
number or letter of the pen 

is stamped on the back, 

and they are then rounded 

by being stamped between 

two DIES, one of which fits 4 
into the other. Barrel a 
pens are first stamped in prank tor 
the same kind of a die, Common 
and. then in another in Pen. 
which both the upper and 

the lower sides are hollowed cut, 
The blanks, which have now the 
form of pens, are then hardened by 
jheating them red-hot and cooling 
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them suddenly in oil. They are 
next whirled round very fast in a 
barrel with sand and emery, which 
cleans and _ brightens 
them. The nibs or 
points are then ground 
on an emery wheel, 
after which the slit is 
| cut. This is the most 
important part of the 
work, and is done by 
two sharp punches, one 
fixed below and one 
above, the edges of 
which come together 
like scissors. The pens 
are now heated in a 
metal “barrel, which 
turns round over a 
charcoal fire, until they 
are of the right color. 
After cooling they are 
glazed with a kind of varnish, and 
when dry are put into boxes. 

Gold Pens are made in nearly the 
same way as steel pens; but the nibs 
are made hard by soldering on to 
them little pieces of iridium, one of 
the hardest of the metals. The 
points are then ground down on an 
emery wheel, and the pens are fin- 
ished by cleaning them in weak nitric 
acid and by polishing them on a 
wheel. 

The word pen is from the Latin 
Penna, a feather or quill. 

PENCIL. There are four kinds 
of pencils: those made of hair, of 
black lead, of chalk, and of slate. 
Hair pencils, which are used for 
drawing and painting in oil or water 
colors, are told about in the article 
BRUSH. 

' Lead Pencils are made from 
graphite or BLACK-LEAD. Before 
this mineral was found out pencils 
were made of common lead, which 
will make a light mark on paper. 
When graphite, which has no lead in 
it, was first used, the mark made by 
it was so much blacker than that of 
common lead, that it was called 
dlack-lead, and the pencils made 


Blank for 
Barrel Pen, 


trom it black-lead pencils, to dis-| 
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tinguish them from common lead 
pencils. 

In making leads for pencils in 
former times .he graphite was ground 
and made into a paste with water, 
and then pressed into blocks, which 
were afterward sawn up into square 
sticks. Each lead was set into a 
groove cut in the side of a square 
wooden stick, another piece of wood 
was glued on top of it, and when dry 
the pencil was turned round in a 
lathe. This is the mode of making 
pencils described in almost all other 
cyclopeedias, but most of the lead 
pencils now in use are made in a 
different way. — 

The best lead pencils are now 
made in the United States, the purest 
black-lead being found here. The 
black-lead, which is brought from 
the mine in lumps, is crushed fine 
under water, on the top of which it 
floats off. It isthen floated through 
several tanks or tubs, each of which 
is lower than the one before it. The 
coarsest grains settle to the bottom 
of the first tub, the next coarsest to 
the bottom of the next, and so on 
until the finest grains are all in the 
last tub. For very fine pencils only 
the settlings of the last tub are used, 
but for common ones the settlings 
of the two tubs before the last will 
do. The graphite is next mixed 
with a kind of pipe-CLAY brought 
from Germany, enough water being 
put in to make it about as thick as 
cream, and this is ground together 
until it is perfectly mixed. The clay 
makes the difference between soft 
and hard pencils. In hard pencils 
the lead is made of half clay and half 
graphite, but in medium ones there 
are about seven parts of clay to ten 
parts of graphite, 

After grinding, the mixture is put 
into CANVAS bags and pressed until 
the water runs out and leaves it a 
thick dough. This is put into a 
small iron cylinder or barrel, which 
has a tight-fitting piston or plunger 
working up and down in it. In the 
bottom of the barrel is a small hole 


PENCIL 


609 


PENGUIN 


of the size and shape of the lead 
wanted, and through this the lead is 
slowly forced, coming out in a long 
piece which coils up like a coil of 
wire on a board beneath. This is 
cut up into pieces, which are straight- 
ened and hardened by baking, when 
they are ready to be put into the 
wood cases. 

The cases are made of a soft, 
close-grained CEDAR which grows 
along the coast of Florida. This is 
the best wood in the world for this 
use, and much is sent to Europe to 
be made there into pencils. It is 
sawed up at saw-mills in Florida 


into ‘little thin boards of the length ' 


and half the thickness of a pencil, 
each piece being wide enough for 
making six pencils. Each one of 
these is run through a machine 
which smooths one side of it and 
cuts six grooves or places for the 
leads at the same time. 

The putting in of the leads is done 
by girls. One girl takes up one of 
the little boards, lays leads in the six 
grooves, and passes it to a second 
one, who puts over it another board, 
which has been smeared with hot 
glue by a third girl. The boards 
are then screwed up tight in an iron 
frame and left to dry. When dry 
the ends are ground smooth on a 
wheel covered with SAND-PAPER, and 
the boards are then put one by one 
into a machine which cuts away all 
the waste wood and shapes the six 
pencils on one side. The boards 
then go through another like machine 
which shapes them on the other side, 
and they fall into a basket—six pen- 
cils all ready for varnishing and 
stamping. Some pencils are made 
round and some six-sided. Colored 
pencils are dyed and afterward var- 
nished, but those of the natural color 
of the wood are only varnished, 
They are then stamped with the 
maker’s name and the ietters or fig- 
ures which marl: their hardness or 
softness, and packed for sale. 


Chalk Pencils are made in much} 


the same way, only different colored 


chalks are used instead of black- 
lead. The chalk is ground up with 
a little hot wax, and then made into 
strips of the right size. 

Slate Pencils are thin strips of 
SLATE cut out and _ afterward 
rounded. The strips are sometimes 
cut very thin and put into wood cas- 
ings like lead pencils. 

The word pencil is from the Latin 
penzcillum, a painter’s brush, from 
peniculus, a little tail. 

PENGUIN, the name of a family 
of web-footed birds living in the seas 
around the islands and coasts of the 
South Pacific Ocean, and especially 
around Cape Horn and the Cape of 


King Penguin. 


Good Hope. Penguins differ from 
other birds in having instead of 
wings mere flippers covered with 
scaly feathers, used for swimming 
under water, but unfit for flight. 
On land they stand nearly erect and 
waddle about clumsily, but in the 
water they are swift and graceful, 
using their wings as fins, They 
feed on fish and other animal food, 
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The Patagonian penguins, of which | 


there are several kinds, some stand- 
ing four feet high, arrange them- 
selves when on shore, where they 
live only during the breeding season, 
in regular ranks, and in several 
classes: the young in one Class; 
those sitting in another; those with 
full plumage in a third, etc.; one 
class not being allowed to intrude 
uponanother. They look very singu- 
lar as they sit upright in rows on 
the rocks, like files of soldiers. 
Their color is generally slate above 
and white below, with head and 
throat black and a yellow stripe on 
the side of the head. The flesh is 
black and fishy, but is sometimes 
eaten by sailors. The penguin be- 
longs to the order zzpennes, or wing- 
less birds. 

The word penguin is probably 
from a native South American name. 

PENNYROYAL, a fragrant herb. 
European pennyroyal is a kind of 
mint, but the common pennyroyal 
which grows in the United States is 
not a mint, though its smell is much 
like that of the European plant, and 
its uses are similar. A tea made 
from it is sometimes used as a medi- 
cine, especially by country people. 
The oil of pennyroyal is said to be 
good to drive away mosquitoes and 
flies, but this is doubtful. 

The word pennyroyal is changed 
from puléall royai, which means 
royal flea-bane; from Latin pulex, a 
flea. 

PEPPER, akind of spice, the dried 
berry of a climbing shrub, which 
grows wild in the East Indies, but is 
now cultivated in most hot countries. 
The best pepper is brought from 
Malcbar *.) India and Ceylon, and a 
poorer © .¢ from Java and Sumatra. 
The berries are about as large as a 
pea, and crow in clusters of twenty 
or thirty, somewhat like a bunch of 
currants. They are first green, then 
turn red, and then yellow; when dried 
they become black and wrinkled. 
Each plant gives about ten pounds 
of pepper berries for ten or fifteen 
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years, when a new plant is set out. 
Black pepper and’ white pepper 
come from the same berries. Black 
pepper is made by grinding the ber- 
ries simply dried; white pepper is 
made from the same berries by soak- 
ing them in water and rubbing off 
the outer covering. White pepper 
is not so strong as black. 

Cayenne Pepper, first brought 
from Cayenne, in South America, is - 
made from the pod of the capsicum 
plant, an entirely different kind of 


shrub from that which bears black ~ 


pepper. It grows wild in South 
America from Brazil to Peru. 
Columbus carried peppers with him 
on his return voyage to Spain in 1493. ~ 
The pod is green at first, but bright 
orange or scarlet when ripe, and this 
gives the pepper its red color. Green 
capsicum is used for pickling; only 
the ripe dry pods are ground for 
pepper. 

The word pepper is from the 
Anglo-Saxon pzpor, Latin pzper, 
pepper. 

PERGH, a small fish found in 
both fresh and salt water. The 
fresh water perch is found in most 
of the Northern and Middle States 
and Canada. It is greenish yellow 
on the back and bright yellow on the 
sides, and grows ten to fifteen inches - 
long. There is also a white perch 
found in some streams and ponds. .- 
Perch fishing is very pretty sport, 
as this fish is a quick biter and sel-« 
dom nibbles at the bait. Angle- 
worms make good bait, but MIN¢ - 
NOWS are also good. A small line 
and medium-sized pole will do to fish - 
with. 

The Salt Water Perch is variously 
called, in different parts of the United 
States, cunner or conner, chogset, 
blue perch, burgall, and nibbler. 
It is six to fifteen inches long, and 
is generally bluish brown, but is 
sometimes reddish or coppery, or 
greenish, with black spots. It is a 
very sweet pan fish, but is not much 
fished for by fishermen, who dislike 


lit because it steals their bait when 
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they are after blackfish and other 
large fish. 

The word perch is in Latin ferca, 
Greek perke, from the Greek fer- 
kos, dark-colored or spotted. 

PERFUMES, scents made from 
sweet-smelling substances. They 
are made chiefly from vegetables, 
but some from animals. Vegetable 
perfumes are made from flowers, 
such as the rose, tuberose, jasmine, 
and violet; from herbs, as lavender, 
peppermint, rosemary, and winter- 
green; from certain fruits, as the 
orange, lemon, and bergamot; from 
spices, as cinnamon, cloves, and 
nutmeg; from various woods, as 
sassafras, cedar, and sandal-wood ; 
from roots, as orris root; from 
seeds, as caraway, dill, and anise- 
seed; from gums, and camphor, 
myrrh, and styrax; and from cer- 
tain nuts, and bitter almonds and 
vanilla. Perfumes from animals are 
MUSK, AMBERGRIS, hartshorn, etc. 
Besides these, there are some per- 
fumes obtained from filthy and 
bad-smelling materials, such as 
gas-tar and the drainings of cow- 
houses. 

Perfumes are made in many ways. 
Dry perfumes, such as incense and 
sachet powders, are simply gums, 
resins, dried herbs, etc., pounded or 
ground to powder. Liquid perfumes 
are mostly distilled (see ALCOHOL) 
from the different parts of plants. 
Such perfumes are called essential 
OILS, and sometimes ottos, from the 
Turkish word attar (see ROSE). 
But the perfumes made from flowers, 
such as are used on the handkerchief, 
are mostly made, not by distillation, 
but in two other ways, called macera- 
tion (Latin macerafzo steeping or 
soaking), and absorption. Latin ad- 
sorptto, sucking up). In the first 
way fresh flowers are put into hot 
fat or oil and left to stand a few 
hours, when the fat is again heated, 
the flowers strained out, and fresh 
ones put in. This is kept up for sev- 
eral days, when the fat will be found 
to be filled with the perfume of the 
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flowers. Some flowers, such as jas- 
mine and tuberose, are so delicate 
that their perfume is injured by heat, 
and these are treated in the second 
way, or by absorption. In this a 
layer of some kind of grease, such as 
beef-suet or lard, is spread over the 
bottom of aglass frame with wooden 
sides about four inches high. On 
this grease the fresh blossoms are 
laid, and the frames are then piled up 
one above the other, so that thoseon 
top make covers for the under ones. 
Fresh flowers are putin every day or 
two as longas the flower is in bloom, 
but the grease is not changed. At 
the end of the flower season the 
grease, which will be found to have 
taken up a great part of the scent of 
the flowers, is scraped off, melted, 
strained, and put into tin cans. 
Sometimes cotton cloths soaked in 
oil and spread over wire frames are 
used instead of glass frames covered 
with grease. When filled with the 
perfume, the oil is squeezed out ina 
press. To get the perfumes from 
the grease and oil the latter are put 
into alcohol, when all the odor goes 
into the spirit, leaving the grease 
without scent again. 

The principal perfumes made in 
this way are the essence of rose, 
tuberose, orange, jasmine, violet, 
acacia, and jonquil; and from these, 
mixed in various ways, are made all 
the other flower perfumes: thus jas- 
mine and orange flower mixed make 
sweet pea, and jasmine and tube- 
rose, hyacinth. Most of these per- 
fumes are made in the south of 
France, especially in the valley of 
the Var, where many acres of flow- 
ers are raised for this purpose. 

The word perfume is in French 
parfum, and is from the Latin fer, 
thoroughly, and fumare, to smoke. 

PERIWINKLE, a kind of MOL- 
LUSK living along the Atlantic 
coast south of Cape Cod. There 
are two principal kinds, but they 
are commonly confused under the 
names of periwinkle, winkle, or 
wrinkle north of New Jersey, and of 
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conch south of it. Periwinkles live 
in deep water, but may sometimes 
be seen crawling on sandy flats. 
They live on oysters and soft-shell 
clams and do great damage to the 
beds. Their egg-cases, called by 
fishermen sea-ruffle and sea-neck- 
lace, strings of 75 to 100 little disks 
strung together in strings a foot and 
a half to two feet long, may often be 
seen on beaches. The Indians used 
to eat periwinkles and to make white 
wampum (see MONEY) out of their 
shells. They made also trowels, 
spoons, and dippers from them, 
whence they are still called in some 
places ladle-shells. 

PERSIMMON, the Indian name 
of a smail plum-like fruit which 
grows wild in the southern United 
States, and as far north as New 
York. The tree, which grows to a 
height of 50 or 60 feet, belongs to 
the same family as those from which 
EBONY is obtained. The wood is 
hard and fine-grained, and is much 
used in turning, especially for mak- 
ing shuttles. The fruit is yellow 
and pulpy, and is sour and _ puckery 
until it has been touched by the 
frost, when it is very good to eat. 
A kind of liquor is made from per- 
simmons in the South, 

PETREL. See GULL. 

PETROLEUM, or rock-oil, is 
found in many parts of the world. 
In some places it rises to the surface 
of the ground, but it is generally got 
by sinking deep holes called wells 
iuto the earth. In some wells the 
oil rises and flows over the top, 
being forced out by the natural GAS 
commonly found with it; but in 
others the oil has to be pumped out. 
As it comes from the earth it is a 
thick oily liquid of a yellowish, 
brownish, or greenish color, It is 
not known exactly how petroleum is 
made in the earth. At first it was 
thought that it came mostly from 
bituminous COAL, but, though some 
of it is made from this coal, it is now 
known that most petroleum comes 
from much older ROCKS than those 
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in which coal is found. Some have 

thought, too, that petroleum is made 

up wholly of vegetable matter, but 

most writers think that it has come 

from both vegetables and animals. 

It is found in rocks of all ages, but - 
chiefly in shales and sandstones ; 

and it is now mostly believed that it 

has been made chiefly by the decay 

of sea plants and animals. 

Petroleum has been known since 
the most ancient times. It was used 
in Greece and in Italy to burn in 
lamps, and also as a medicine. 
Herodotus, the Greek historian, 
tells of a spring in the island of 
Zante, which is still known, and 
which therefore has been flowing 
more than two thousand years. 
This kind of oil has been used also 
in India for an unknown time. 

The chief places where petroleum 
is found are the north part of Italy; 
near Baku, in Russia, on the shores 
of the Caspian Sea; at Rangoon, 
Burmah; in the Caucasus Moun- 
tains; in Galicia, Austria; and in 
Canada and the United States. In 
the United States the principal 
places are in Pennsylvania, Ohio, 
West Virginia, California, Indiana, . 
Louisiana, Illinois, Kansas, and 
Texas. The entire product of the 
world is about five thousand million 
gallons, of which half is produced in 
the United States. Nearly as much 
was produced in Russia, but in 1905 
serious riots occurred in the Baku 
district which ruined the oil wells 
and greatly reduced the produet. 
The remainder is obtained chiefly in 
Austria, Sumatra, Java, Canada, and 
Germany, 

Oil Wells. Oil wells are drilled 
by drilling-tools much like those used 
in making artesian WELLS. The 
drills, which are very heavy, are hung 
by a rope that goes over a wheel at 
the top of a high open tower of wood 
called a derrick, and are worked up 
and down by means of asmall steam 
engine. In this way the hardest 
rocks can be bored through. The 
well is lined with wrought iron tubes, 
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screwed together in parts, one on top 
of another, and on the outside of the 
tube are put rings of leather with the 
edges cut and turned up so as to 
make a kind of cup around the tube. 
This keeps water from running down 
into the well. 

Oil Pipe Lines. The oil from the 
wells flows into great tanks, from 
which it is carried to the shipping 


| places, and places where it is to be 


| refined or purified. 


At first it was 
carried by wagons over bad roads to 
the railway, where it was shipped in 
barrels or in tanks to the seaboard. 


‘In 1862 it cost $8 to send to New 


York one barrel of oil which sold at 
the wells for fifty cents. In 1865 an 
iron pipe, 3200feet long, was laid from 
Pithole toward Oil Creek, in the Penn- 
sylvania oil region, The teamsters 
were angry because they thought it 
would spoil their business, and often 
broke it, so that it was necessary to 
have armed watchmen to guard it. 
One line after another was laid, and to- 
day the whole oil region is covered 
with pipe lines, and great trunk lines 
have been laid to New York, Philadel- 
phia, Baltimore, Cleveland, Buffalo, 
Pittsburg, and other places. The New 
York lines (there are two) cross the 
Hudson River and the East River to 
Long Island City, where the refineries 
are. Powerful pumps are used to 
force the oil through the pipes, and 
there are pumping stations, with 
great tanks go feet in diameter and 
30 feet high, at about 28 miles apart. 

Petroleum Products. 
200 different things are made out of 
crude petroleum, which is thick and 
dirty when it comes out of the earth. 
It has to be distilled first in refi- 
neries and then separated into the 
things of which it is made up. The 
principal of these is oil for burning 
in lamps (see KEROSENE), which 
includes about 70 per cent. of its 
weight. The remaining 30 per cent. 
consists of various volatile parts 
called in commerce naphthas, in- 
cluding GASOLINE and _ benzine; 
paraffine, used in making candles, 


Mere than | 


water-proof paper and cloth, lubri- 
cating oils, etc. 

Refined oil is carried from the 
storage tanks at refineries in tank- 
cars to the points of distribution, 
where it is pumped into tank-wag- 
ons, and delivered directly to the 
dealer who sells to the consumer. 
Oil sent to foreign countries is car- 
ried in great iron tank steamers, to its 
destination, where it is pumped out.. 

The word petroleum means rock 
oil, being made up of the Latin anc 
Greek fetra, rock, and the Latin 
oleum, oil. 

PEWTER, an ALLOY made up of 
four parts of tin and one part 
lead with sometimes a little ANTI- 
MONY, copper, and zinc added. In 
old times all kinds of plates and 
dishes were made of pewter, and 
polished pewter-plate was kept on 
sideboards just as silver-plate is in 
these days, but it is made now only 
in small quantities. The chief 
things made out of common pewter 
are ale and beer mugs, syringes, 
beer pumps, common ink-stands, 
and plates for printing music. Pew- 
ter vessels are sometimes cast in iron 
and brass moulds and then finished 
in a turning lathe; but some are 
made by hammering out the metal, 
and some by spinning, as told about 
in METAL-WORK. Britannia metal 
is a kind of pewter made of tin and 
antimony, with a little zinc and cop. 
per. It is harder than common 
pewter, and is almost as white and 
handsome as silver. It is largely 
used for making coffee-pots and tea- 
pots, soup tureens, vegetable dishes, 
and other table dishes. Another 
kind called queen’s metal is also 
made into table ware, and used for 
plating harness, carriages, furniture, 
etcs 

The word pewter is from the Old 
French peutre or peautre, pewter. 

PHEASANT, the name of a family 
of BIRDS of the order rasores, or 
scratchers, including the pheasants 
proper, PEACOCKS, common fowls, 
and TURKEYS. The pheasants 
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proper mostly live in Asia, but the 
common pheasant is found in south- 
ern Europe, where it is much hunted. 
There are none in the United States. 
The word pheasant is from the 
Latin, Phaszanus (av/s), the Phasian 
bird, from Phasis, a river in Asia 
Minor, whence it was first brought. 
PHONOGRAPH. In the article 
SOUND it is told that every sound 
“makes waves in the air, and that the 
striking of these waves on the drum 
of the ear sets the drum vibrating or 
trembling, and this causes the ear to 
hear thesound. In the article TELE- 
PHONE is told how sound waves will 
make a thin plate of iron vibrate like 
the drum of the ear, and how these 
vibrations or tremblings may be car- 
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ried hundreds of miles over a tele- 
graph wire so that a jerson at the 
other end may hear the same sounds 
which set.the iron plate trembling. 
Now, in the phonograph there is just 
such a plate as there is in the tele- 
phone, and it is set trembling by 
sounds in the same way; but instead 
of the wire to carry the sounds toa 
distance, as in the telephone, the 
phonograph has a little instrument 
which writes down all the vibrations 
of the plate and preserves them so 
that they may be made over again 
at any time; and when they are 
made over again, we can hear the 
same sounds which first caused the 
vibrations. 

You can understand this better by 


Phonograph, old Model. 


looxing at the picture. In this B is 
a mouth-piece, made like the one in 
the telephone. You see it is hol- 
lowed out like a funnel, and has a 
small round hole, H, in the middle. 
Under this hole is fastened the thin 
iron plate, so that when anyone 
speaks into the mouth-piece, or makes 
any other sound in it, the plate is set 
trembling by the sound waves. In 
the second picture is given a larger 
view of the mouth-piece, showing its 
under side. In this A is the rim of 
the mouth-piece, and B is the thin 
plate, fitted into the rim under the 
little hole. On the under side of the 
post, P, which holds up the mouth- 
piece, is screwed a small piece marked 
D (the edge of it can just be seen in 


the first picture), and on the end of 
this piece is a small steel spring with 
a point, C, at the end of it. This 
spring does not touch the plate B, 
but rests against a little piece of 
India-rubber tube, which lies close 
against the plate, so that whenever 
the plate trembles the steel point is 
made to tremble in just the same 
way. 

We will now go back to the first 
picture, which shows the whole pho- 
nograph. Besides the mouth-piece 
it has a roller or barrel, A, which is 
made to turn round by means of the 
handle of the axle C C. This axle is 
cut round and round like a screw, as 
is shown in the right-hand side, so 
that when the handie is turned one 
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way it is screwed up and the barrel 
moved toward the left, and when 
turned the other way it is unscrewed 
and the barrel moved toward the 
right. A spiral or screw line is also 
cut all round the barrel, as is shown 
at the two ends, the middle part 
being covered up in the picture. At 
the left end of the axleis a heavy iron 
wheel, D, which is put on to make 
the axle turn steadily. The mouth- 
piece may be moved out from the 
barrel, or put up close to it as in the 


Mouth-piece of Phonograph, 


picture, by means of the handle F, 
the whole turning on the pin S. 
Before using the phonograph a 
piece of tin-FOIL, E, is put round 
the barrel and fastened at the two 
ends with paste, or by putting them 
intoaslitcut inthe barrel. If now the 
mouth-piece be moved up close to the 
barrel so that the steel point on the 
under side of the plate shall press 
against the tin-foil, and the handle 
be then turned round, the point will 
press the foil into the spiral round 
the barrel, and as the barrel moves 
along sideways a dent will be made 
round and round the foil until it is 
covered all over with a mark like the 
spiral on the barrel. But if anybody 
talks or makes any other sound in 
the mouth-piece while the barrel is 
being turned round, the plate will be 
set trembling and the steel point 


will thus be made to tremble also, 
and instead of making along, smooth 
dent around the foil, it will make a 
broken line of little hills and valleys 
just like the tremblings made in the 
plate by the sound waves, These 
dents, which look to the eye like 
rows of dots, are the record or 
marks of the sounds made in the 
mouth-piece; and if we could read 
them, they would be to us like a 
book in which is written down every 
word which we speak. Unfortu- 
nately, they all look alike to our 
eyes, and we cannot understand 
them. 

But there is one way in which we 
can find out what they mean. Move 
back the mouth-piece by pulling out 
the handle F, turn backward the 
handle until the left end of the bar- 
rel is again in front of the mouth- 
piece, and then move up the mouth- 
piece until the steel point fits into 
the dent at its beginning. If now 
the barrel be turned round so 
that the steel point shall pass over 
the whole row of dents again, it 
will move up and down the little 
hills and valleys just as it did the 
first time; and as the tremblings of 
the plate first caused the steel point 
to make the hills and valleys, so the 
steel point in passing over them 
again will set the plate trembling 
again in the same way. But, you 
will remember, the first tremblings 
of the plate were caused by sounds 
which made sound waves in the 
mouth-piece ; so, when the plate is 
made to tremble in just the same way 
by the steel point under it, the 
tremblings cause like sound waves 
in the air, and when the sound 
waves reach our ears we hear sounds 
much like those which first made 
them. 

To understand this fully, let us go 
over it once more. Suppose that 
you read a page of this book to the 
phonograph. Hold your mouth 
close down to the mouth-piece, and 
read in a loud, clear tone, at the 
same time turning the handle round 
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so as to move the barrel along. The 
sounds of your voice make sound 
waves which cause the plate to trem- 
ble, and the tremblings of the plate 
cause the steel point to write down 
all the sounds on the tin-foil. Next, 
move the barrel back and make the 
“steel point travel over the same path 
again. The moving of the point 
over the tin-foil causes the plate to 
tremble again, the tremblings make 
the same sound waves, and the sound 
waves carry the sounds again to 
your ears, so that the phonograph 
talks back to you the page which you 
read to it. By turning back the bar- 
rel and making the point thus travel 
over the same path, the phonograph 
will repeat the same page a great 
many times. 

The phonograph was invented in 
1877 by Thomas A. Edison, of New 
Jersey. It aroused great interest at 
the time, and it was thought it could 
be made to reproduce exactly the 
sounds of tl:e human voice, so that 
the words of great men and the notes 
of noted singers could be preserved 
forever; but it has proved to ke little 
more than a toy. Attempts have 
been made to improve it, with some 
Success. In 1888 Mr, Edison brought 
out an improved phonograph, which 
is much more complicated than the 
original one, but works on the same 
principles. Instead of a thin iron 
platea plate of malleable glass is used 
in the mouth-piece, and a wax cylin- 
der has taken the place of the tin- 
foil. The machine, too, is turned by 
a small electric motor. The wax 
cylinder preserves its record much 
better than the tin-foil, so that it 
may be used several thousand times 
without wearing out. It may, too, 
be packed in a box and sent by mail 
to be used by the receiver in another 
telephone. 

The Graphophone (Greek graphe, 
writing, and phone, sound), called 
also phonograph-graphophone, is a 
kind of Phonograph made on the 
Same principles as that of Edison, 
but with more simple machinery, 
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The record is made on a wax-covered 
strip of paper which is wound spirally 
round the cylinder. Unlike the Edi- 
son, the cylinder can be used for 
only one tracing. It was invented 
by Charles S, Taintor and Chichester 
A. Bell. 

The Kinetograph (motion  re- 
corder, from Greek £znefos, moving, 
and graphezn, to record), is an in- 
strument combining the photo- 
graphic camera and the phonograph. 
By means of it all the movements and 
gestures of a speaker or actor are 
recorded by the camera, while the 
words and other sounds of the 
speech or play are taken down 
by the phonograph. The camera 
makes pictures at the rate of forty- 
six a second, and the phonograph 
will make a continuous record for 
thirty minutes without any change 
of the cylinder. The photographs 
are taken on a long celluloid film 
with a row of little holes along one 
edge, so that it will fit exactly in the 
place provided for it and record the 
motion or gesture fitted to the words 
spoken at the time. The camera 
and phonograph are driven by the 
same motor. The pictures are re- 
produced on a screen by means of a 
magic lantern, the celluloid film mov- 
ing in perfect time with the phono- 
graph, so that the words of the 
speaker are accompanied by the 
Proper gesture, and the picture has 
all the appearance of life. 

The word phonograph is made up 
of the Greek words phone, sound, 
and graphecn, to write or record, so 
that it means sound-recorder. 

PHOSPHORUS, one of the non- 
metallic ELEMENTS. When pure it 
is a soft, wax-like, colorless solid, 
It unites so easily with oxygen that 
it has to be always kept under water, 
At the common heat of the air it 
gives off a white smoke, which looks 
bright in the dark, and the heat of 
the hand will make it burst into a 
flame. It will take fire also from 
rubbing, or even from cutting it with 
a knife. Lucifer matches take fire 
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when they are rubbed, because the 
substance on the end of the match 
has phosphorus in it. Phosphorus 
is not found free—that is, by itself 
alone—but is always united with 
something else, principally with CAL- 
CIUM. It was formerly made from 
calcium phosphate, got from burned 
bones. Growing plants take up the 
phosphorus from the earth, and 
when animals eat the plants it goes 
into their bones, from which it is col- 
lected for use. But it is now made 
chiefly from native calcium phos- 
phate, found as a mineral in South 
Carolina and in the Caribbean Is- 
lands. Phosphorus unites with most 
of the metals and forms phosphides. 

The word phosphorus means light- 
bringer, it being made up of the 
Greek phos, light, and pherezn, to 
bring. The word phosphorescence, 
meaning the light given out by many 
sea animals and by decaying things, 
is from phosphorus. 

PHOTOGRAPH, a picture made 
on paper by the action of light. 
Various kinds of light-pictures are 
made, all of which have different 
names. The first was the daguer- 
reotype (named from Daguerre, a 
Frenchman, who found out in 1839 
how to make it), a picture taken on 
a silver plated copper plate, but it 
has mostly gone out of use. What 
are called ferrotypes (Latin ferrum, 
iron), or tin-types, are pictures taken 
on thin iron plates covered with 
varnish. Similar pictures, called 
ambrotypes, are sometimes made on 
glass plates; but photographs have 
now taken the place of almost all 
other light-pictures. The photograph 
was first made by Fox Talbot, an 
Englishman, 1841. 

Wet Process. The photograph is 
first made on a glass plate, and the 
picture is then printed on prepared 
paper. The glass plate is called a 
“negative,” because the lights and 
shades are different from what they 
are in nature—that is, the light parts 
are dark and the dark parts light; 
and the pape wicture printed from 


the negative is called a “positive,” 
because in it the lights and shades 
are right, or as they are in nature. 
To make a negative the glass is first 
coated with a thin film called collo- 
dion. Collodion is made by dissolv- 
ing GUN-COTTON in a mixture of 
ALCOHOL, ether, and some other 
things. It is poured quickly over the 
glass plate; in a short time the alco- 
hol and ether pass off in vapor; 
leaving a film or skin on the plate so 
thin that one can see through it. The 
plate is next put for several minutes 
into a bath filled with a mixture of 
water and SILVER nitrate, by which 
a little silver is put over the collodion, 
so as to cover it with a thin film. 
If the plate be then put into the light 
it will soon become dark all over its 
surface, because light will turn silver 
nitrate black; but if the light be al- 
lowed to touch only a part of the 
plate, the other part being covered 
up, only the uncovered part will be- 
come dark, and the rest will not be 
changed. Now, in making a nega- 
tive the lights and shades are made 
in the same way. The glass plate, 
covered with collodion and the film 
of silver nitrate, is put into acamera, 
a kind of dark box with a LENS in 
front. The camera is pointed at the 
object to be photographed, its cover 
is taken off so as to let the light in, 
and an exact image of the object is 
thrown by the lens upon the plate 
inside of the box. In a few seconds 
the camera is closed and the plate 
is taken out. No picture can now 
be seen on it, but by pouring over it 
an acid mixture the picture comes 
out little by little. This is called 
developing the picture. As soon as 
the shaded parts appear, the plate is 
washed,.dried, and varnished on the 
collodion side to keep it from getting 
rubbed. It is then ready to use for 
printing positives or paper pictures. 

This method of making a nega- 
tive, called “ wet process,” was intro- 
duced in 1851 by Scott Archer, of 
England, and was long the only one 
used, 
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Dry Process. The wet process 
has now been generally superseded 
by the “dry-plate process,” which 
is cheaper and easier. Dry plates 
coated with gelatine instead of collo- 
dion, ready for taking pictures, can 
be bought in packages of a dozen. 
They are made so sensitive that in a 
good light a negative can be made in 
the sixteenth part of a second; so 
that an animal running or a bird fly- 
ing caneasily be photographed. For 
taking such pictures the camera is 
fitted with an instantaneous shutter, 
which is opened and shut by touch- 
ing a spring. Some negatives are 
made with a paper backing instead 
of glass for the sensitive film, and 
some cameras have a transparent 
collodion film rolled up on a wooden 
spool, only enough for a picture being 
unrolled at once. Dry plates have to 
be developed like wet plates, but they 
can be kept any length of time, and 
developed months after the picture 
has been taken. By means of them 
it is possible, too, to take pictures by 
moonlight, gas-light, and the flash 
light. 

Printing. Photographic printing 
is still done in much the same way 
as it was by Talbot in 1841. Photo- 
graph paper is covered with a thin 
film of ALBUMEN, made from the 
white of eggs. It is bought al- 
ready prepared by the photog- 
rapher, who cuts it up into the 
sizes wanted. Before using the 
paper he coats it with a film of silver 
chloride. It must now be kept in 
the dark, for the light will turn it 
black in the same way as it will the 
plate. To print a picture, a piece of 
the paper is put under a negative, fas- 
tened tight to it with clamps, and put 
into the light. Now it will be re- 
membered that in the negative the 
light parts are where the shades 
ought to be. The light, therefore, in 
passing through the glass upon the 
paper, shines more strongly through 
the light parts than the dark parts, 
so that the places on the paper which 
are under the light parts of the nega- 
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tive are turned black, while those 
under the dark parts of the negative 
are so shaded that the light does not 
change them much. When the pict- 
ure is printed enough, the paper is 
taken out from under the negative 
and put into a mixture of water and 
soda, which takes out all the silver 
which the light has not darkened, se 
that light will not change it any more, 
The picture is now of a brownish 
shade, and has next to be toned or 
colored. This is done by putting it 
into a mixture of water, soda, and a 
little gold chloride. A part of the 
gold sticks to the picture and gives it 
a purple-black color. The picture is 
then carefully washed in water and 
dried, and afterward pasted on card- 
board and finished in different ways. 
Photographic pictures may be of 
the same size, larger, or smaller than 
that from which they are taken, 
During the siege of Paris by the Ger- 
mans large newspapers were photo- 
graphed on very small pieces of 
paper and sent by carrier pigeons 
into the city, where they were pho- 
tographed large again, so as to be 
easily read. Photography is now 
applied to many different uses. By 
means of the telescope pictures of 
the heavenly bodies have been 
obtained, showing many things invis- 
ible to the naked eye. In hospitals 
curious and interesting cases are 
photographed so as to preserve a 
record of them, and in police stations 
the faces and sometimes even the 
hands of criminals are taken fora - 
similar reason. Artists, too, make 
great use of the camera to get accu- 
rately the motions of human beings, 
horses, and other animals. There 
are now in the United States many 
societies of amateur photographers, 
who take great. pleasure in making 
pictures wherever they travel. 
Printing Processes) Common 
photographic prints cannot be 
expected to last always, so many 
methods or processes have been 
devised to make permanent pictures. 
Some of these are chemical and some 
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mechanical. In the latter prints are 
made in lithographer’s or printer’s 
ink from the negatives or from elec- 
trotype plates made from them. 
These processes are known by dif- 
ferent names, such as autotype, helio- 
type, phototype, photo-engraving, 
photo-relief, heliogravure, photograv- 
ure, etc., all of which are too com- 
plicated to be told about here. Pho- 
tographic printing can now be done 
on silk, satin, cotton, wall-paper, etc. 

Photography in Colors. Many 
attempts have been made since pho- 
tography was invented to find out 
some way of making pictures with 
their natural colors. ta 1890 an Eng- 
lishman named Bond made plates 
sensitive to yellow, blue, and red, 
and in 1891 Prof. Lippman of Paris 
reproduced the colors of the solar 
spectrum (see LIGHT). In 1892 
Frederick Ives of Philadelphia took 
three photographs through red, green 
and blue plates respectively. The 
peocess most widely known at the 
present time is the autochrome, 
patented by Lumiére. 

The word photograph means light- 
picture, it being made up of the 
Greek words phos, light, and graph- 
ezm, to write or paint. 

PIANOFORTE, the full name of 
the musical instrument commonly 
called piano. The piano grew out 
of the harp, and if you look at the 
strings of a piano you will see that 
they are still arranged in the form of 
aharp. The first instrument made 
like a piano was the clavichord, which 
was invented in Italy in the fourteenth 
century. This was oblong, like the 
square piano, and had strings of cat- 
gut. Theclavichord was superseded 
in the fifteenth century by the virgi- 
nal, an instrument on which Queen 
Elizabeth and the ladies of her court 
played, and this again by the spinet, 
Both the virginal and the spinet had 
strings of wire and catgut, but had 
only one string to each note, and 
only four octaves, About the end 
of the fifteenth century the harpsi- 
chord was first made in Italy. This 
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instrument, which was shaped like 
our grand pianoforte, was really a 
horizontal harp played by means of 
keys with jacksand quills that pulled 
the strings instead of striking them 
as the hammers do in the piano, 
About the beginning of the eighteenth 
century (1709) Bartolommeo Cristo- 
fori(not Christophali,as often writ- 
ten), a harpsichord maker of Padua, 
introduced hammers into the harp-. 
sichord, and thus made the first 
pianoforte. This improvement was 
long in coming into use, and was not 
known in England until about 1757. 
Until 1760 all pianos were made in 
the form of the grand piano, but in 
that year the first square piano was 
made in London. The first piano 
made in America was manufactured 
in Philadelphia in 1775 by John Beh- 
rent. 

The piano is now made in three 
principal forms—the grand, the 
square, and the upright. In grand 
and square pianos the strings are 
horizontal,or ona level, but in upright 
they run up and down. There are 
three sizes of grand pianos: a large 
size called “concert grands,” fitted 
for playing in concerts; a middle 
size called “ semi-grands,” for large 
rooms; and a smaller size called 
“parlor grands,” for playing in par- 
lors. Square pianos, which are not 
square, but oblong, are usually made 
in two sizes, those of the larger size 
being called “grand squares.” 

The piano is made up of four 
parts: 1. The frame. 2. The 
strings. 3. The keys and action. 
4. The case. 

1. The Frame is the heavy iron 
part on which the strings are 
stretched. The strings have to be 
stretched so tight that there is a 
great strain on the frame (about 25,- 
ooo pounds in a grand piano), and 
unless it is made very strong the 
piano will not keep in tune. In for- 
mer times, when pianos were small, 
the frame was made of strong tim- 
ber, but it is now made of one piece 
of cast iron, for wood could not stand 
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the strain in the large pianos of the 
present day. 

2. The Strings. In the first 
pianos strings of steel wire were 
used for the upper notes and brass 
wire for the lower ones, but in mod- 
ern pianos the strings are all of steel 
wire. The different tones are made 
by having the wires of different sizes 
and lengths. The longer and larger 
a wire is the lower its tone will be; 
but as a piano is too short to put in 
wires of the common size which will 
be long enough to make the lowest 


bass notes, the wires have to be: 


made larger by winding fine wire 
around them. This fine wire is some- 
times of soft iron and sometimes of 
copper. In the old spinet there was 
but one string for each note; in the 
harpsichord there were two, but in 
all large pianos there are three. 
The tone of the strings is much im- 
proved by the sounding-board, a large 
thin board without any knots in it, 
made usually of American spruce 
wood, which is put under the whole 
row of strings. It is fastened to the 
frame by its edges only, so as to 
leave the whole middle part of it 
free to vibrate or tremble when the 
strings sound above it. 

3. Keys and Action. The row of 
keys in a piano is called the key- 
board. In the square piano the key- 
board is on the side, but in the grand 
piano on the end. The white keys 
are usually made of cherry wood, 
covered with a thin slip of ivory, but 
sometimes with MOTHER-OF-PEARL. 
The black keys are sometimes made 
of ebony, but commonly of cherry 
wood stained black. All the moving 
part between the keys and the strings 
is called the “ action.” When a piano 
key is pressed down by the finger, a 
little piece of wood with a head cov- 
ered with thick felt is made to jump up 
and strike the strings. This, which 
is called from its shape the hammer, 
is what causes the sound. If the 
key be held down the sound will 
continue, and be clear and open, but 
if the finger be taken off so as to let 


the key rise up, the sound will be 
softened and muffled so that it will 
nearly cease. This is because a 
small piece of leather, called the 
damper, which sits on the top of 
each string, is raised off the string 
when the key is pressed down; and 
as soon as the finger is taken off the 
key, the damper falls into its place 
again and damps the sound by stop- 
ping the vibration or trembling of 
the string. When the loud pedal of 
a piano is pressed down by the foot, 
the whole row of dampers is raised 
up from the strings, so that the 
sounds of all are made loud, clear, 
and ringing. The soft pedal damps 
all the strings, so as to soften the 
sound. There are many different 
kinds of actions, some of which are 
simple, while others are very hard 
to understand. 

4. The Case of the piano includes 
the box, which holds the frame, 
strings, and other parts, and the legs 
on which it stands. All this is cabi- 
net work, and is made of different 
kinds of wood, which must be well 
dried and seasoned before using. 
The best pianoforte makers have 
large lumber sheds, in which the 
wood for cases is kept stored up 
for several years. Some cases are 
made of solid walnut, mahogany, or 
other woods, but most of them are 
made of some common wood and 
covered with VENEERS. 

It takes at least six months to make 
a good piano, as the parts have to 
be put together very carefully. The 
different parts are made by different 
workmen, as many as forty persons 
being employed on a grand piano. 

The word pianforte is from the 
lialian Azazo, soft, and Sorte, loud, 
and the instrument is so called be- 
ne it can be played either soft or 
oud. 

PICKEREL. See PIKE. 

PICKLES, vegetables, fruits, and 
other things preserved in vinegar for 
eating. The vegetables most com- 
monly used for pickling are small 
cucumbers, onions, cabbage, cauli- 
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flower, string beans, and beets ; the 
fruits most used are olives, peaches, 
cherries, mangoes, and several kinds 
of melons and unripe nuts. The 
things to be pickled are first soaked 


for a few days in strong brine made 


of salt and water, then packed into 


the vessels prepared for them; a 
few peppercorns or other spices are 


put in with them, and_ boiling vine- 


gar is poured in until the vessel is 
| quite full, when it is tightly covered. 
| Makers of pickles often boil their 


vinegar in copper or brass kettles, 


_ which gives the pickles a rich green 


~ 


color, but this should never be done, 
as the vinegar thus forms an acetate 
of copper, which is very poisonous. 
Therefore pickles of a brighter green 
than the vegetables themselves 
should never be eaten. 

Of foreign pickles the most impor- 
tant are OLIVES, which come pickled 
both in brine and in vinegar, CA- 
PERS, MANGOES, and bamboo shoots. 
Chow-chow (Chinese, meaning 
mixed) is a mixture of various kinds 
of pickles. 

Several kinds of fish, shellfish, 
and meat are also preserved in 
brine, but they are not generally 
called pickles. 

The word pickle is in German 
pokel, pickle or brine. Its origin is 
uncertain. 

PIGEON. Pigeons are found in 
almost all parts of the world, but 
mostly in warm countries. They 
generally roost and build their nests 
in trees. Their wings are strong, so 
that they can fly great distances, and 
they often go in immense flocks. 
They lay usually but two eggs ata 
time, and wild ones breed but once 
a year, but tame ones will lay and 
hatch seven or eight times in a year. 
Pigeons live together in pairs, and 
both parents sit by turns. Their 
young are fed, until they are able 
to fly, with a milky fluid which 
males and females raise from the 
crop. Pigeons do not drink like 
others birds, but take a long draught 
without raising the head. 


There are many kinds of pigeons, 
but only two kinds, the common pig- 
eon and the turtle-dove, have been 
tamed. All the fancy breeds now 
raised came from the common pig- 
eon, which is descended from the 
wild rock-pigeon or rock-dove. The 
rock-pigeon is found along the 
coasts of Europe, Asia, and Africa, 
where it breeds in holes in the rocks 
or in caves opening on the sea, but 
never lives in woods nor builds its 
nests in trees, like most other pig- 
eons. Thecommon pigeon, too, likes 
best to make its nest in a dovecot or 
in the loft of a building, where it 
can hide away in the dark. 

Common pigeons are generally 
white, slate color, light brown, or a 
mixture of these colors, They are 
easily raised, need but little care, 
and increase very fast. They are 
sometimes fed, and may be taught 
to come to their meals at the sound 
of a whistle, but they commonly fly 
round the neighborhood and pick up 
their food-where they please. They 
seldom go a great way from their 
home, but sometimes will leave and 
go to the woods, where they be- 
come wild again. Fancy pigeons do 
not do this, but will usually join 
some other flock of tame ones if they 
get lost or are moved from their 
home. Among the principal fancy 
pigeons are those called fantails 
tumblers, pouters, runts, jacobins, 
nuns, and carrier-pigeons. F 

Fantail Pigeons are so-called be- 
cause they have a way of spreading 
their tails out like a fan, in much the 
same way as the peacock, bending it 
so far over the back that the feathers 
often touch the head. Their tails 
sometimes have a trembling motion, 
from which they get the second name 
of shakers. There are two kinds of 
fantails, the broad-tailed and the 
narrow-tailed. Their feathers are 
generally white, but in some they 
are reddish-brown, slate color, or 
cream color. These are very pretty 
birds, but are of little value except 
as curiosities. 
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Tumbler Pigeons get their name 
from their habit of turning over or 
tumbling in the air. When starting 
to fly upward they generally turn 
five or six somersaults, and when 
high up in the air, where they will 
stay for several hours at a time, they 
may often be seen in flocks tumbling 
and playing in a very amusing way. 
There are several kinds of tumblers, 
but the “ bald-pated tumbler,” named 
from its snow-white head, which 
looks bald, is the best. 

Pouters are so called from the form 
of their crop, which the bird can fill 
with air until it swells up almost as 
large as the body, hiding the head 
and neck. They have then acomical 
appearance, looking much like a 
large round ball, with long feathered 
legs and a slim tail below it. These 
birds are very hard to raise, and are 
not worth much excepting as curiosi- 
ties. They are of different colors— 
black, slate color, light brown, and 
yellow, piel with white. 

Runts are short, full-breasted 
birds, with a long thick neck, and 
with the tail slightly turned up. 
The feathers are generally grizzled— 
that is, black and white mixed, but 
some have black, white, or reddish- 
brown feathers. In the Friesland 
runt the feathers stick out the wrong 
way, giving it an odd look. 

Jacobins have a ruff of raised 
feathers on the back part of the head, 
forming a kind of hood or cowl like 
that of a monk. The name is from 
Jacobus, the Latin for James, and 
was given to the Dominican monks 
of Saint James in Paris. Jacobin 
pigeons are small, but pretty in 
form. Some are pure white, but 
generally the back, breast, and 
hood are reddish-brown, and the 
head, wings, and tail white. This 
pigeon stays much at home, its hood 
keeping it from flying very far. 

Nuns have their heads almost cov. 
ered with a veil of feathers, from 


which they get theirname. The body 
1s mostly white, and the head, tail, 
and part of the wings generally red- 
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dish, yellow, or black. This pigeon 
is small, but is very neat and pretty. 

The Trumpeter is named from the 
sound it makes, which is thought to 
be somewhat like the tone of a 
trumpet. It has feathered legs, a 
ruff on its neck, and a tuft of feathers 
sprouting from the base or upper 
part of the bill. The larger this tuft 
is, the more the bird is prized. 

The Carrier-Pigeon is larger than 
the common pigeon, and is longer 
and slimmer in the body. Its neck 
is long and slim, and it has a piece 
of naked skin across its bill and 
hanging down on each side. The 
best ones have also a wide circle 
round the eyes, bare of feathers. 

The Homing Pigeon, a variety dif- 
fering in some respects, is so called 
from its love of home, to which it 
will return when carried away great 
distances. This peculiarity has led 
to its being used as a bearer of mes- 
sages,‘especially when ordinary meth- 
ods of communication are difficult 
or impossible. Pigeons were thus 
used in the East from the most ancient 
times. Sailors carried them on their 
voyages and set them free when they 
reached the port they were going 
to, in order that they might carry 
home the news of their safe arrival. 
The Romans used them to carry 
news in and out of besieged towns. 
The Prince of Orange used them in 
the same way at the siege of Ley- 
den (1574); they were also used by 
the French during the siege of Paris 
by the Germans (1870-71), thou- 
sands of letters and even newspapers, 
photographed on small thin films, 
being sent in and out of thecity. It 
is said that 150,000 official dispatches 
and a million private ones were thus 
sent in, which, if printed in ordinary 
letters, would have filled 500 vole 
umes. 

There are several kinds of carrier- 
pigeons, all of which are descended 
from the Persian pigeon mixed with 
the common pigeon. The Persian 
pigeon (Fig. 1) was used in early 
times by the Caliphs of Bagdad ta 
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| carry messages between that city and 
| Cairo, and is therefore often called 
| Bagdad pigeon. It is marked by a 


Fig. 1.—Persian Pigeon, 
fleshy skin at the base of the beak 


and by a large circle around the 
eyes. The cravatted pigeon (Fig. 2) 


| 


Fig. 2.—Cravatted Pigeon. 


has a very short beak and a tuft of 
feathers on the neck somewhat like 
the knot of acravat. The Antwerp 
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pigeon (Fig. 3) has a long body and 
wings which extend almost to the 
end of the tail. This is the pigeon 
adopted by the German military 
authorities for use in the army. It 
is very swift and bears fatigue well. 
The French prefer the Liége pigeon 
(Fig. 4), which is noted for its energy, 
Not only 
the Germans and French, but the 
Spanish, Portuguese, Italians, Austri~ 
ans, and Russians have now a mill- 
Dove cotes are 
kept in the principal cities and for- 
tresses, where, under direction of 
officers of the engineer corps, pigeons 
are regularly trained. Belgium has 


no pigeon service, but fanciers there 


Fig. 3.—Antwerp Pigeon. 


own 600,000 racing pigeons, all ou 
which could be used by the govern- 


ment in case of war. 


Thetraining of homing-pigeons be- 
gins as soon as they are strong 
enough to fly. The young birds are 
taken in a covered basket to a place 
about a half mile from their home 
and set: free. Those which do not 
go home are considered worthless ; 
those which do go home at once are 
tried again, the distance being in- 
creased each time, until it is found 
that they will go back no matter how 
far away they are carried. The let- 
ter is usually written on very thin 
paper and tied around the upper 
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part of the leg. Homing-pigeons will 
fly at least thirty miles an hour, and 
some have been known to go twice 
and even three times as fast. The 
Chinese fasten whistles to pigeons’ 
tails, which make an unearthly noise 
as they fly through the air. Some of 
these are made of bamboo scraped 
very thin, and some of quill. Some 
books says those whistles are put on 
to frighten away falcons, which often 
pursue and kill carrier-pigeons, but 
it is probably only for amusement. 

Europeans learned to employ 
pigeons for carrying messages during 
the first Crusade from the Saracens, 
who had long used them for sending 
news. The Christian commanders 
trained falcons to chase and catch 
such pigeons, in order to intercept 
the enemy’s messages, sometimes 
replacing them with other messages 
containing false information for pur- 
poses of deception. According to 
Arabic writers the great Turkish 
sovereign Nar-ed-din owed much of 
his success to the pigeon posts be- 
tween the different parts of his 
empire. 

The Wild Pigeon of the United 
States is the passenger pigeon. 
These birds were once very numerous 


Fig. 4.—Liége Pigeon. 


in the central, western, and south- 
western States, but they have been 
hunted so persistently that they are 
now scarce and in some places al- 


most extinct. Their roosting and 
breeding places often covered many 
square miles of forest, every tree 
being filled with nests, and they used 
to fly in such immense flocks that 
the noise of their wings was like the 
roarof the wind. An old farmer once 
compared the sound to the noise of 
ten thousand threshing machines. 

Wild pigeons went from one part 
of the country to another in search, 
not of a warmer climate, but of beech 
nuts and acorns, which formed their 
principal food. They used to fly 
hundreds of miles to feed, going 
back to their roosts at night. Some- 
times they would light on the trees 
in such vast numbers as to break 
down the branches. During the 
past few years small flocks have re- 
appeared in Pennsylvania and some 
other States, and laws have been 
passed to protect them. 

The pigeon belongs to the order 
columbe. 

The word pigeon is in French fz 
geon, Which is from the Old French 
Pipion, Latin pzfzo, a young, chirping 
bird; from Latin pzpzre, to peep. 

PIKE, the common name of a 
family of fresh water fishes belong- 
ing mostly in North America; only 
one kind being found in Europe. 
The great lake pike, caught in the 
northern lakes is brown, green, or 
black, marked on the sides with long 
white blotches, and seldom weighs 
more than 12 pounds. It is the same 
as the pike of England, where it is 
considered one of the most impor- 
tant of game fishes. Around the 
great lakes the Indians catch it 
through holes in the ice, as it takes 
bait more readily in winter than other 
fish, Pike are strong fish, rapid 
swimmers, and very greedy, living 
mostly on other fish. A large pike 
will run down a smaller fish just as 
a greyhound runs down a hare. No 
matter how the frightened little fish 
may turn and bend, now swimming 
among the weeds in hope of finding 
a hiding-place, now darting through 
a shoal of other fish in hope of being 
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Jost sight of, its big and savage foe 
is not to be deceived. The pike 
follows it surely and steadily, until 
at last, tired out, it falls into his gap- 
ing jaws, and he then swims away 
to his lair to eat his prey at his ease. 

The Maskalange, muscallonge, or 


| maskinonge is a larger kind, often 


| weighing 20 to 40 pounds. 


It is 
nearly black on the back, with bluish- 


_ gray sides marked with brown, and 


| grayish white below. Though not 
| as plentiful as the common pike, it is 


caught in all the great lakes and in 
Lake Champlain. Its flesh is better 
than that of the pike. It is called 
maskanonge in the laws of Canada; 
its name is said to be in the Chippe- 
way Indian dialect from mas, great, 


_and &znonge, pike. 


The Pickerel (pike-rel, small pike) 


_ is found in the streams and lakes of 
the Atlantic coast from Maine to 
_ Alabama. 
lake region, nor west of the Alle- 
_ ghanies. 


It is not found in the 


In the southern States it 


is commonly called the jack. The 


_ pickerel sometimes reaches seven or 
eight pounds, but is usually much 


smaller. Its flesh is white and of 


— good flavor. 


The pike is so called from its 
sharp nose, which is like a pike or 
spear. 

PILE, a pointed log of wood, 
which is driven into the earth to 
make a foundation to build upon, a 
dam in water, etc. Piles are gen- 
erally used in loose soil, through 
which they are driven till they reach 
a hard bottom. They thus make a 
safe and firm foundation for build- 
ings, roads, wharves, and _ bridges. 
Coffer-DAMS are sometimes built by 
driving rows of piles in circles and 
packing clay between them. Piles 
are driven into the ground by ma- 
chines called pile-drivers, worked 
usually by steam. ‘A heavy weight 
is raised up between two tall posts 
and let fall from the top on to the 
pile, which it thus drives in by blow 
after blow. 

Some piles are made of iron and 


cast hollow ; and some have screws 
at the bottom, instead of points, by 
means of which they are screwed 
into the ground. 

The word pile is from the Anglo- 
Saxon 7, sharp stake, which is from 
the Latin AzZum, a javelin. 

PIMENTO. See ALLSPICE. 

PIN. Pins were formerly made 
by hand, and the heads were put on 
separately and welded on while ho» 
by blows of a hammer; but they 
are now made mostly by machines 
which produce them solid-headed. 
Some pins are still made by hand in 
England, but none in the United 
States. The pin machine, which 
is an American invention, makes 
the whole pin without any help from 
the workman, who is thus able to at- 
tend to several of them at a time. 
The brass wire, which is of just the 
thickness of the pins to be made, is 
rolled up on a reel at the back of 
the machine. A pair of nippers 
takes hold of the end of the wire 
and draws in enough to make one 
pin. This is cut off and carried to 
the pointing wheel, where it is 
sharpened. A finer wheel then 
finishes the point, and the pin is 
next carried to the heading DIE, 
where a steel punch jams down 
the end and partly makes the head. 
Another die and punch finish the 
head, and the completed pin drops 
into a box. The machine goes on 
thus making pin after pin, at the 
rate of three or four every second 
of time, until all the wire on the 
reel is used up, when another reel 
of wire is put in its place. 

The pins, which are of the color 
of brass when they come from the 
machine, are brightened ina barrel 
of saw-dust which is made to turn 
round very fast. They are next 
boiled for about three hours in cop- 
per kettles in weak NITRIC ACID in 
which are piecesof tin. This covers 
them with a thin coating of tin, and 
they are then rolled again in a bar- 
rel_ of saw-dust to polish them. 
Lastly, they are stuck on papers by 


PINCERS 


626 


PINCERS 


another machine, which puts one, 
row on at atime. All this machine | 
needs is a supply of paper and pins 
and it will do all the work without 
any help. Black pins are made by 
boiling brass pins in japan varnish 
instead of with tin. 

Pins like those now used were not 
known in ancient times. Even in 
England, up to about the middle of 
the sixteenth century, people fast- 
ened their dresses with thorns, and 
with bone, ivory, and wooden skew- 
ers; but the rich sometimes had 
gold and silver ones. Pins were first 
brought into England from France 
by Catherine Howard, fifth queen 
of Henry VIII. They were so ex- 
pensive that for a long time they 
were used by rich ladies only, and it 
became customary to give a certain 
sum to women at their marriage for 
buying pins, which sum was thence 
called “ pin-money.” 

The word pin is found in many 
languages, and is perhaps from the 
Latin zuma, a pinnacle or small 
steeple. 

PINCERS, or PINCHERS, are 
small instruments made for seizing 
things to be held fast, for drawing 


Fig. 1. Fig. 2 Fig. 3. 
Blacksmith’s Shoemaker’s : 

Pincers, Pincers, Nippers, 
out nails,and for other uses. Black- 


smiths have several kinds for holding 
pieces of iron while heating them in | 
the fire and when hammering them 
on the anvil. Carpenters, shoe- 
makers, and other mechanics also 


have different kinds. In the pictures 
Fig. 1 is a kind used by blacksmiths 
and farriers, and Fig. 2 by shoe- 
makers. In Fig. 3 is shown a kind 
of pincers commonly called nippers, 
used by carpenters and others for 


— 


Fig. 4. 
Pliers, 


Fig. §. 
Punch Pliers, 


cutting wire, nipping off small nails, 
or for holding things. Pliers, Fig. 4, . 
are small pincers by which any small 
thing, such as wires and thin pieces 
of metal, may be seized and bent. 
Another form, Fig. 5, called punch- 
pliers, has a hollow sharp-edged steel 
punch on one of the jaws, so that 
when it is pressed down on the other . 
jaw it will punch a hole in leather, 
paper, etc. Punch-pliers are used 
by shoemakers to make holes in . 
shoes for the shoe-strings, by har- 
ness-makers for cutting holes in 
straps for buckles, and by railroad - 
conductors for punching tickets. 

The word pincers is from the 
French gzzcer, to pinch, 

PINE, the name of a family of | 
cone-bearing trees found in Europe, 
Asia, and America. Pines are 
marked by their leaves, which are - 
needle-shaped, and which grow in | 
clusters of two to five, with little 
scales at their base. Most of the 
pines are found in cool countries, ~ 
some even in the Arctic regions. 
The principal pines in the United 
States are the white and the yellow 
pine. 

The White Pine, which grows in 
Canada, the northern and middle 
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United States, and as far south as 


_ Georgia, is one of the largest of for- 


| 


est trees, being often more than 


| twice as high as a four-story house 
| (130 to 150 feet); and some have 


been cut which were much more 
than two hundred feet high. From 
this tree, which is soft and easily 
worked, comes most of the lumber 
or wood used for woodwork on 
the inside of houses, and it is also 
used for the frames of buildings, for 
the timbers of bridges, the masts 
and spars of ships, and many other 
purposes. 

The Yellow Pine, called also the 


pitch pine, grows along the Atlantic 


coast from North Carolina south- 
ward, and in the Gulf States to 
Texas. It is very abundant in Geor- 
gia, and is often called Georgia pine. 
It seldom grows on the Atlantic 
coast more than seventy-five feet 
high, but in the Gulf States reaches 
go to 100 feet. Yellow pine timber 
is harder and tougher than white 
pine, and is much used in ship-build- 
ing, for making floors, and many 
other things. From this tree is made 
the greater part of the turpentine, 
resin, tar, and pitch used in the 
United States. An oil called “dead 
oil,” having great preservative quali- 
ties, is made by distilling (see ALCO- 


HOL) the wood, and a kind of mate-|/ 


rial called “ pine wool” is made from 
its leaves, and used in the manufac- 
ture of rugs, baling stuffs, etc. 

The yellow pine of California 
(Pinus ponderosa) is a much larger 
tree, nearly as large as the sugar 
pine. It grows on the Pacific coast 
west of the Rocky Mountains from 
New Mexico to British Columbia. 
Its trunk reaches a height of 150 to 
200 feet and sometimes even 300, 
and a diameter of six or seven feet. 

The Sugar Pine of the Rocky 
Mountains grows sometimes three 
hundred feet high, or higher than a 
church steeple. Its wood is much 
like that of the white pine. The 
resin which oozes out of it when 
partly burned is sweet, and is used 
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by the Indians for sugar. The seeds 
of the tree are also eaten by them, 
either roasted or pounded and made 
into cakes. 

The Nut Pine, which grows in 
northern Mexico, New Mexico, and 
Arizona, has large edible seeds called 
by the Mexicans fzvones, which are 
sold just as peanuts are with us. 
The tree is seldom more than thirty 
feet high. The common pine of 
Lower California also furnishes edible 
nuts. The seeds are good when 
fresh, but are more digestible when 
roasted. As soon as the cones begin 
to open the Indians assemble and 
camp among the pine trees for the 
yearly harvest and feast. The 
women pluck the cones from the 
trees in nets which when full are let 
down by a_ string, emptied, and 
drawn up again, and the children 
gather those on the ground. The 
cones are thrown on to hot ashes to 
open them, when the seeds are re- 
moved and roasted in an earthen pot 
over a slow fire until the hull is 
parched, when it is easily removed 
from the kernel. The Indians eat 
great quantities of pine nuts, and 
grow very fat during the harvest. 
They also make bread and mush of 
them. 

The word pine is from the Latin 
znus, pine. 

PINEAPPLE, the FRUIT of the 
pineapple plant, which first grew in 
South and Central America and 
Mexico. It was carried to Asia and 
Africa by Europeans, and is now 
found in most hot countries. The 
pineapple plant has many long, stiff, 
sharp-pointed leaves, from the mid- 
dle of which grows a short stem 
bearing a single fruit. Pineapples 
are sent from the West Indies to all 
parts of the world, and are much 
valued as a fruit for dessert and for 
preserving. The juice is used for 
flavoring ices, soda-water, and other 
things, and in some- countries a 
liquor called pineapple rum is made 
out of it. The leaves of the plant 
have in them fine fibres or threads 
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from which are made the beautiful}! a wooden handle, and runs it care- 
goods called za or pineapple cloth. | fully through the whole length of 
This is largely manufactured in the|each stem, as shown in the picture 


Philippine Islands. 
woven into linen, and in In- 
dia bags and pouches are 
made of it. Cordage and 
nets are also made from this 
fibre. 

The juice of the wild pine- 
apple is said to be so sour 
and sharp that it will take the 
skin off the lips and gums, and it 
is only when cultivated that the 
fruit is good to eat. Great num- 
bers of fine pineapples are raised 
in England in glass hot-houses, and 
the fruit thus grown is said to be 
better than that brought from hot 
countries. 

The word pineapple is made up 
of pine andapple. The fruit is called 
by the Spaniards fzzas, because it 
looks like a pinecone. The Brazilian 
name is zaza, which the Portuguese 
turned into axzanas. 

PIPE, a bowl and tube for smok- 
ing TOBACCO. Tobacco pipes are 
made of many different things, 
such as baked clay, porcelain, 
glass, stone, meerschaum, wood, 
and various metals. Common 
clay pipes are made of a kind 
of white clay, called pipe-clay, 
found chiefly in Dorsetshire 
and Devonshire, England, but 
also in France, Belgium, and 
Germany, where pipes are 
largely made. The clay is first 
ground and carefully _ purified. 
Children, who are trained to the 


work, roll out little lumps of it on 
a table into long rolls of the size of 
A lump of ciay large 


a pipe stem. 


Fig. 1.—Boring the Stem. 


enough to make a bowl is then stuck 
on to the end of each roll, and in this 
state they are laid on boards to dry. 
When dry enough the pipe moulder 
takes a long sharp wire, which has 


In China it is | (Fig. 1). 


ME 


Fig. 3.—Boring the Bowl. 


The roll of clay, with the 


Fig. 2.—Shaping the Bowl. 


wire in it, is next laid into the half 
of a copper or brass mould (Fig. 2), 
which has another half that can be ° 
fitted to it exactly by means of pins 
put through the little holes. The 
mould is now placed in an iron frame 
(Fig. 3) and screwed up tightly to- 
gether. The bowl is made by forc- 
ing into the mould the plug (Fig. 4), 
which is shown in place in Fig, 3, 
By pushing the wire a little further, 
until it touches the plug, the hole is 
made entirely through the pipe. 
Ornaments and letters to be made 
on the pipe are cut into the mould; 
and are thus pressed into the clay, 


it 


He | 


mn 


After the pipe has been dried for _ 
a time it is baked in a kiln with 
many others. A man can make 
about five hundred such pipes in a ~ 
day. 

The pipes most valued by smokers 


,, are those made of meerschaum (sea- 
41foam, from German seer, the sea, 


and schaum, foam), a soft white min- 
eral which looks something like 
chalk. Most of the meerschaum 
comes from Asia Minor, near the 
town of Konieh, where it is dug from 
the earth. It is sent to other coun- 
tries either in rough blocks or in 
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partly shaped pipe bowls, which are 
afterward finished by workmen 
skilled in the business. A large 
number -are made in Vienna and 


Fig. 4.—The Plug. 


Pesth, and some in New York and 
other cities. Some are very beau- 
tifully carved. The parings are 
ground up, mixed with water, and 
moulded into blocks from which a 
cheaper kind of pipe bowls called 
massa-bowls are made. 

The Germans make pipe bowls of 
porcelain, which are finely painted 
and ornamented. The pipes of the 
Turks, Persians, and other Eastern 
nations are sometimes very beauti- 
ful and expensive. One kind, called 


a chibouk, has an earthenware bowl, 
a long cherry stem, and an amber 
mouth-piece. Other kinds, called 
hookahs and nargiles or nargilehs, 
are very large, with long flexible 
stems, and are so made that the to- 
bacco smoke is drawn through water 
to cool it. 

Pipe-stems are made of cane, and 
of cherry, elder, mock-orange, jas- 
mine, and other woods. Great num- 
bers of cherry stems are made in 
Austria. Mouth-pieces are usually 
made of ivory or amber, but some- 
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times of gold and silver. A great 
deal of amber is used for making 
mouth-pieces for pipes and cigar- 
holders, and some are very costly. 
Indian Pipes. The American 
Indians made pipes, long before the 
coming of the whites, out of a kind 
of red stone which they got from 
a quarryin Minnesota,near the south- 
west corner of the State. Thestone, 
which is blood-red and soft enough 
to be easily cut, was greatly valued 
by them, and carried from the quarry 
all over the country from the Atlantic 
to the Rocky Mountains and south 
to the Gulf of Mexico. The first 
white man even permitted to visit 


Fig. 6.—Beaver Pipe. 


the place was George Catlin, the 
famous painter of the Indians, and 
from him the stone, which is a new 
kind of mineral, has been named 
Catlinite. The quarry is told about 
by Longfellow in “ Hiawatha.” A 
great many curiously carved pipes 
made of this stone have been found 
in Indian tombs and may now be 
seen in museums. The calumet, 
or pipe of peace, smoked by the 


Fig. 7.—Elephant Pipe. 


Indians on all great occasions, had 
a head of this stone and a long stem 
adorned with birds’ feathers. Pipes 
were carved in many different forms, 
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representing beasts, birds, fishes, and 
even men’s heads. Several elephant 
pipes have been found showing the 
animal’s trunk but not his tusks. 
Some think from this that the 
mound-builders lived when the ele- 
phant existed in America. ‘he pict- 
ures (Figs. 5, 6, and 7) show a heron 
(eating a fish) pipe, a beaver pipe, 
and an elephant pipe. 

The word pipe is Anglo-Saxon, 
¢/meaning a tube. 

PISTACHIO, the fruit or nut of 
the pistachio tree, which grows wild 
in Syria. The tree, which grows 20 
to 30 feet high, is cultivated all 
around the Mediterranean, Pliny 
says it was taken to Italy by Vitellius 
at the end of the reign of Tiberius, 
and thence to Spain by Flavius Pom- 
peius. The fruit, which is about the 
size and shape of an olive, has a 
greenish kernel of an almond-like 
taste, much liked by the Greeks and 
Turks as a dessert nut. In Europe 
pistachio nuts are candied and 
sugared, but in this country they are 
used chiefly by confectioners to color 
ices and similar things green, They 
yield also a good foed oil, somewhat 
like almond oil. 

_ Pistachio is from the Latin pzsta- 
ctum, Greek pistakion, the pistachio 
- nut. 

PISTOL, a small firearm to be 
used with one hand. Pistols came 
into use soon after muskets. At 
first they were made with but one 
barrel, but another barrel was soon 
added. Revolving pistols were 

_made at an early period, but they 
did not come into use. In 1836 
Samuel Colt first made the pistol 
which is named after him, and since 
that time others have made revolving 
pistols, but they are all much like 
his. The Colt pistol is now used by 
the United States navy and by the 
cavalry. It has but one barrel, be- 
_ hind whichisa cylinder bored usually 
with six chambers or holes, each of 
the same size round as that of the 
barrel ; but the number of chambers 
may be more or less than six. The 
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chambers are loaded with metal car- 
tridges, containing the powder, ball, 
and percussion powder, much like 
those used in the Springfield RIFLE. 
The Remington and the Smith & 
Wesson revolving pistols differ but 
little from Colt’s and use the same 
kind of cartridge. The Smith & 
Wesson pistol is used by the Russian 
army. ‘The pistol used in the British 
army is called the Adams; it is 
made in England, but it is much like 
the Colt pistol. Other European 
armies are armed mostly with pis- 
tols made in France and Belgium. 

The Colt armory in Hartford, Con- 
necticut, is one of the largest in the 
world, and can make more than a 
thousand firearms ina day. On the 
grounds, which cover about 250 
acres, are, besides the workshops 
and offices, many houses for the 
workmen, a fine church, and other 
buildings. All the ornaments of one 
of the main doors of the church are 
made up of the parts of pistols put 
together in different ways. The 
work is so neatly done, and looks so 
well, that one would not see the pis- 
tols unless they were pointed out. 
This doorway is called the Armorers’ 
Porch. 

The word pistol is said to be from 
Pistoja, Italy, where pistols were 
first made. The name was first 
given to a kind of dagger made 
there. 

PLAICE, a flatfish of. the same 
family with the sole, the flounder, 
and the halibut. It is found on our 
Atlantic and Pacific coasts, in China 
and Japan, and in the Indian Ocean, 
but not in Europe. It is called 
plaice about Cape Cod and on the 
eastern coast of Connecticut and 
Long Island, where many are caught; 
but it is called also common flounder, 
summer flounder, and deep-sea 
flounder, and in Rhode Island brail 
and pucker-mouth. The plaice av- 
erages in length 16 to 30 inches, 
and in weight two anda half to 
eight pounds, though some of more 


|than 20 pounds have been caught. 


PLANE 


It is found generally on sandy bot- 
toms at a depth of 10 to 20 fathoms. 
Great numbers are caught in seines 
and weirs, and many by hook and 
line with squid or clam bait. 

PLANE. This tool, in its most 
simple form, is only a CHISEL set at 
a slant into a kind ef box called the 
stock, with the cutting edge coming 
through the bottom just far enough 
to cut a thin shaving from the wood 
over which it is passed. If a man 
tried to smooth a board with a 
chisel, he would have to hold the 
tool very firmly in his hand and keep 
it at just the same slant all the time. 
This he would find almost impossible 
to do, because any twist in the grain 
of the wood or any knot would be 
apt to turn the edge aside. But 
when the blade is fixed tightly in a 
box, as in the plane, it is guided and 
cannot slip aside. 

Such a plane, however, would be 
hard to use, because the shaving 
which it cuts is long and presses 
against the plane-iron in coming up 
through the hole in the stock. 
Another iron, called a back-iron, is 
therefore put on top of the chisel 
blade, the object of which is to turn 
up the shaving as fast as it is cut 
and break it, so that it cannot press 
so tightly as it comes through, If 
you look at a shaving from a plane, 
you will see that it is broken across 
in little pieces in its whole length. 

Three kinds of planes are com- 
monly used by carpenters and join- 
ers, the jack-plane, the trying-plane, 


Jack Plane. 


and the smoothing-plane. The 
jack-plane, the form of which is 
shown in the picture, is generally 
about fifteen inches long. Its use is 
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to cut off from the surface of boards 
the rough marks made by the saw. 
Its edge is a little curved, so that it 
does not cut exactly level, but makes 
little valleys all over the surface. 
The trying-plane, generally about 
two feet long, looks much like the 
jack-plane, but has a straight edge, 
and is used after the jack-plane, to 
snave down all the lines between the 
valleys so as to make the surface 
even. The shavings cut by the try- 
ing-plane are smoother than those 
which come from the jack-plane. 
The smoothing-plane, the shape of 


Smoothing Plane. 


which is shown in the picture, is 
much shorter than the others. It is 
used after the trying plane, to shave 
off any small twists, curls, or other 
rough places which may be left. 

There are many other forms of 
planes used by carpenters and join- 
ers, with blades made in different 
shapes for cutting uneven surfaces, 
such as mouldings for doors and 
window-frames, picture-frames, etc. 
Planes much like these now in use 
were used by the ancient Romans. 
Some made of bronze have been dug 
up from ruins in Britain. 

The Planing Machine, or wood- 
planer, is a machine for smoothing 
the surface of planks, beams, and 
other large pieces of wood. Some 
planing machines plane the top, bot- 
tom, and edges of a board at once, 
and do it very rapidly. A similar 
machine, called also a metal-planer, 
is used for smoothing the surface of 
metals. 

The word plane is from the Latin 
planus, \evel, and the tool is so 
called because it is used to make sur. 
faces level or even. 
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PLANE TREE, the name of the 
tree commonly called buttonball or 
buttonwood in the United States, 
and sometimes sycamore. It grows 
almost al! over the United States 
east of the Rocky Mountains. It is 
frequently more than 100 feet high, 
12 to 15 feet thick, and makes an ex- 
cellent shade tree. Its wood is hard 
‘and close-grained. In the East it is 
used for ship-building and for join- 
ers’ work, but it is not much used 
»in this country. The buttonballs, 
which are the fruit of the tree, are 
made up of a single seed covered 
with bristly down. 

The plane tree gets its name from 
the Latin platanus, Greek platanos, 
plane tree; from Alatus, broad; its 
top being broad and spreading. 

PLANTAIN. See BANANA, 

PLANTS. Plants make up the 
vegetable kingdom, just as ANIMALS 
form the animal kingdom, and ROCKS 
the mineral kingdom (see ELEMENT), 
Plants are found on nearly all parts 
of the surface of the earth, both on 
dry land and in the water, but no 
two countries have exactly the same 
kinds. All the plants growing in 


any country are commonly called the | 


flora of such country. Plants grow 
best in hot and damp countries, and 
generally grow smaller, both in size 
and in number of kinds, as we go 

_ from the equator toward the poles or 
cold parts of the earth; and they do 
not grow on the tops of very high 
mountains, nor at very great depths 
in seas and lakes. 

Plants grow in a great number of 
forms. Many of these forms, such 
as trees, shrubs, herbs, grasses, 
ferns, mosses, lichens, and sea- 
weeds, are well known to us; but 
there are also many other kinds. 
The green and purple slimes that 
stain damp walls and rocks, and 
stones in water; the moulds which 
gather on food, books, and cloth; 
the smut, rust, and blight which 
spoil the stems, leaves, and fruit of 
grain; and even the dry rot which 
eats up trees, wooden houses, and 
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ships, are plants which live, grow, 
increase, and die like the largest 
trees and shrubs. 

Some plants live but a short time, 
while others live for more than a 
thousand years. The most common 
forms may be divided into trees. 
shrubs, and herbs. Trees are woody 
plants with a single stem or trunk 
which rises to a great height. 
Shrubs are also woody plants, but 
they do not grow very high, never 
more than three or four times as 
high as a man, and usually much 
smaller, and when they do grow to 
such a height it’is not by a single 
stem, but by several stems growing 
out of the ground. A woody plant 
not so high as a man is commonly 
called a bush, and slender woody 
plants which cannot hold them- 
selves up are called vines. Herbs 
are plants with soft and_ brittle 
stems, which die down to the ground 
in winter, or die root and all each 
year. 

Trees and shrubs are called per- 
ennials (Latin Jer, through, and 
annus, year), because they live on 
through many years. They are 
either evergreen or deciduous. | Ever- 
green trees and shrubs keep their 
leaves all the year round ; deciduous 
(Latin de from, and cadere, to fall) 
trees ard shrubs lose their leaves 
every winter. ; 

Herbs are divided into annuals, 
biennials, and perennials. Annuals 
(Latin annus, a year) grow up from 
the seed, blossom, and die in the 
same year. Indian corn, the grains, 
peas, beans, and many flowers are 
annuals, Biennials (Latin 2s, twice, 
and aunus, year) are herbs which 
live for two years. They do not 
blossom the first year, but live 
through the winter, flower the sec- 
ond year, and die when they have 
ripened their seeds. The cabbage, 
turnip, beet, parsnip, carrot, radish, 
and some flowers are biennials, 
Many herbs are like trees and shrubs, 
perennials, but most of. them die 
down to the ground before winter, 
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Potatoes, sweet potatoes, dahlias, 
peonies, lilies, and flower-de-luces 


| are perennials. 


| 


The substance of which plants are 
made up is called their tissue. 


| There are several kinds of tissue, the 


difference between which can be 
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Round 
Plant Cells. 


Long 
Plant Cells, 
seen only with aMICROSCOPE. The 
principal substance of most plants is 
cellular tissue, which is a mass of 
many little bags or cells, some round 
or egg-shaped and some round and 
long like a barrel, crowded together 
so closely that there are as many as 
a hundred in an inch. The cells are 
divided from each other by partitions 
so thin that fluids can easily go 
through them, and the sap of plants 
is carried to the different parts 
chiefly by passing from cell to cell. 
On the outside of plants these cells 
are a good deal flattened, so as 
to form a kind of skin. All the 
fleshy fruits, such as the peach 
and apple, and root vegetables, like 
turnips, carrots, and beets, are 
made up of cellular tissue. In the 
pulp of an orange the cells can be 
seen put loosely together. 

The woody parts of plants are 
made up of wood tissue, which con- 
sists of long thread-like pipes pointed 
at each end and filled with a matter 
which makes them tough. All kinds 
of wood are made up of these thready 
pipes, packed closely together side 
by side. In some plants they may 
be separated from the bark and 
stems by pounding or soaking in 
water; and in this way hemp and 


flax are got. Thready tubes twisted 
round like a corkscrew may also be 
seen in some plants, such as aspara- 
gus, the strawberry, and the gera- 
nium. 

All parts of a plant—root, stem, 
leaves, flowers, and fruit—are made 
up of cells of different kinds, and by 
means of these the plant lives and 
grows. The cells of the root be- 
come filled with fluid, and this fluid, 
which in the plant we call sap, rises 
up through the cells of the stem, 
mostly through the woody parts 
when there are any, and passes into 
the cells of the leaves, where it is 
changed by the air and the light and 
made fit for its many uses. In trees 
and shrubs this changed sap passes 
down again through the inner bark, 
and in herbs through the soft parts 
itis thought, and all along meets 
and mixes with the sap going up, 
giving strength to the plant and 
causing it to grow. The 
two kinds of sap do not 
flow separately, but are 
all the while mixing to- 
gether in all parts of the 
plant, and passing from 
one cell to another. 

When plants are grow- 
ing, the younger cells 
divide and form new 
cells. In some plants, | 
such as mushrooms and 
toadstools, new cells are 
thus formed very fast. 
The puff-ball will often 
grow in one night from 
the size of a marble to 
that of a child's head, 
merely by the dividing 
and growing of the cells 
in it, After cells have || 
become too old to divide \ 2 
any more, they grow into fal | 
the shape which they are 1 ry 
to keep. Wood-cells — wooq 
grow much in length ‘Tissue. 
after they have stopped 
dividing, but the cells in cork and 
pith do not change much, 

Plants need air, heat above freez- 
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ing, light, water, and some earthy 
matter to make them live and grow. 
A few kinds are exceptions, such as 
lichens, fungi, and mosses, which 
can stand much cold; fungi, too, 
grow well in the dark. The green 
of plants comes from a substance 
called chlorophyll (Greek chloros, 
green, and phullon, leaf), in the 
cells near the surface of the leaves 
and stems, which is not green itself, 
but is colored green by the action of 
light. Therefore, the parts of plants 
which grow underground, such as 
roots and bulbs, are not green; and 
mushrooms, which are usually raised 
underground, and celery, whose 
stalks are covered up with earth as 
they grow, are always white. But 
light does not change the colors of 
flowers. Hyacinths will grow in a 
dark cellar, and put out both leaves 
and flowers ; the leaves will be pale, 
but the flowers will have their right 
colors. 

Plants live on food which is partly 
gaseous and partly liquid. The gas- 
eous food is CARBONIC ACID, which 
they get chiefly from the air, and take 
in principally by their leaves. The 
liquid food is water, which they take 
up mostly through their roots. The 
carbonic acid gas of the AIR goes 
into the cells of the leaves and is there 
acted upon by the sunlight, which 
divides it. the oxygen going back into 
the air and the carbon staying in the 
plant. The water taken up by the 
roots of plants becomes sap and 
passes up the stem and the branches 
until it reaches the cells of the 
leaves, where some of its oxygen 
and hydrogen unites with the carbon 
made by the sunlight from the car- 
bonic acid, and forms starch. Buta 
good deal of the water passes off 
into the air as vapor through thou- 
sands of little holes in the leaves, 
called pores. This passing off. of 
vapor, evaporation as it is called, 
keeps plants cool in the hottest 
weather, and makes the air soft and 
pleasanter for us to breathe. In hot 
weather the air would be very dry 
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and burning if plants did not breathe 


out moisture from their pores; and 
it is on account of the scarcity of 
plants that deserts are so dry and 
barren, and that the air of cities is 
dryer than that of the country. 

In the water which plants take up 
from the earth are mixed SALTS, 
made up mostly of NITROGEN 
PHOSPHORUS, SULPHUR, POTASH, 
and IRON. These substances are 
found in most soils where plants 
grow, and are a necessary part of 
their food. When the same kind 
of crop is raised year after year on 
the same ground, and is cut and car- 
ried away, all these substances are 
taken out of the soil, and it becomes 
poor and unfit to raise crops. Ma- 
nure is, therefore, put on it to re- 
fresh it, because from its decay the 
soil gets back the substances taken 
away by the crops. When plants 
die and decay on the same ground 
where they grow, no manure is 
needed, for the substances which 
they took from the soil are thus 
given back to it. 

The starch made in the leaves 
mixes in the sap with the salts taken 
from the earth by the water, and 
helps to make new wood, bark, 
leaves, flowers, and fruit, and a 
great many other things which make 
the differences between plants ; such 
as sugar, found in the cells of sugar- 
cane, beet, and all sweet fruits; oils, 
found in seeds and fruits, such as 
flaxseed and cotton seed, and the 
olive, almond, cocoa-nut, etc.; resins, 
found in the pine, spruce, fir, and 
other trees; gums, such as India- 
rubber and gutta-percha trees ; color- 
ings, such as logwood and other dye- 
woods; medicines, such as quinine 
and rhubarb ; perfumes, and a great 
number of other substances. Much 
of the starch of plants is laid up in 
those parts meant for the food of the 
plant during winter and for its 
growth in the spring. Thus, seeds, 
bulbs, and roots have a great deal 
of it and use it up as they grow. 

Most plants grow from SEEDS, 
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Seeds look to us to be without life, 
being generally dry, and often very 
hard and even bony; but they have 
life in them, and will grow if they 
are put where there is dampness 
and heat. Seeds kept dry will not 
change at all, and some kinds will 
keep life in them for a great many 
years; but the stories told about 
seeds taken from Egyptian mum- 
mies several thousand years old, 
which grew when planted, are not 
trustworthy, although seeds which 
have been buried in the earth for 
many years have been known to 
sprout and come up. 

In the article SEEDS is told that 
all seeds may be divided into two 
classes, those with one seed-leaf or 
cotyledon, and those with two seed- 
leaves or cotyledons ; and that plants 
which grow from the first kind of 
seeds are called monocotyledons 
(more fully, | monocotyledonous 
plants), and those which grow from 
the second kind, dicotyledons (more 
fully, dicotyledonous plants). Most 
of the plants in cool climates are 
dicotyledons ; thus all of our forest 
and fruit trees and most of our 
shrubs and flowers belong to this 
class, but the palmetto tree, Indian 
corn, and other grain-plants, the 
onion, lilies, and like plants, are 
monocotyledons. Many trees of hot 
climates, such as the palms, are also 
monocotyledons. 

When seeds are planted the damp- 
ness in the earth makes them swell. 
The skin of the seed soon breaks, 
and a little root pushes out and goes 
downward into the ground, and then 
a stalk comes out and shoots upward. 
We do not know what makes the 
root go down and the stalk go up, 
but they always do so, no matter how 
the seed lies in the ground. The 
coverings of some seeds, such as 
peach stones, walnuts, and other 
nuts, are very hard, but when they 
soak in the ground they swell and 
crack open, and let out the roots 
and the stalk just as beans and corn 


do. 
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Some roots taper or grow down 
to a point, as in the carrot and the 
radish, and are called tap roots; 
others are like a bunch of threads 
hanging down, like most grass roots, 
and are called fibrous roots. In 
shrubs and trees the tap roots have 
branches which, like the tap roots, 
grows thick and woody. Both are 
covered with fine roots called root 
hairs, and it is these which suck up: 
water from the soil. Roots generally 
go down into the soil at once; but 
some roots come from different parts 
of the stem and grow in the air first. 
In the banyan tree of India, roots 
sprout from all parts of the branches 
and run down to the earth, thus 
forming many stem-like roots which 
help to hold up the limbs of this 
wide-spreading tree. There are two 
kinds of roots, those which simply 
feed the plant as it grows, and those 
which lay up food to help the growth 
of the plant the next year. Among 
the first kind are the roots of trees, 
shrubs, and grasses; among the 
second kind are such roots as those 
of the beet, carrot, turnip, radish, 
and dahlia. 

The use of the stem is to hold up 
the leaves, buds, and flowers, and 
to carry the sap to the different 
parts of the plant. The stem 
usually grows up into the light, but 
not always; some stems grow under- 
ground, and are often mistaken for 
roots. Thus the bulbs of onions, 
leeks, tulips, and lilies are really stems, 
,as are also the woody underground 
runners of some kinds of grass. 
These underground runners arecalled 
root-stocks, because roots spring 
from them. The potato is only a 
fleshy root-stock, and not really a 
root. Of the stems which grow out 
of the ground, some have short and 
some tall stems, some are with 
branches and some without branches, 
and some are straight and some 
twined, Of twining stems, like the 
hop, ivy, honeysuckle, and grapevine, 
some turn toward the right and some 
toward the left, but the same kind 
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of plant always twines the same 
way. 

Plants have two principal kinds of 
stems, one belonging to dicotyled- 
onous plants and the other to mono- 
cotyledonous plants. The differences 
can easily be seen by comparing the 
branch of a tree with a cornstalk. 
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Exogen, Top and Side View. 


The fourth picture shows in its upper 
part half of a branch of a tree cut 
across, and in its lower part the same 
split downward ; and the fifth picture 
shows half of a cornstalk cut and 
split in the same way. The tree has 
a bark on the outside which easily 
comes off from the wood, and the 
inner part is solid wood, but the 
cornstalk has only a thin skin, which 
will not peel off clean like bark, and 
the inner part is not hard, but soft 
and stringy. In the branch the 
part inside the bark is made up of 
two kinds of wood, heart-wood and 
sap-wood. The heart-wood, marked 
a, is really a pith, because it is made 
up of cellular tissue and has no wood 
in it; but it is not soft like common 
pith. It is the oldest part of the 
plant, and never grows any after the 
first year, because its cells or pipes 
are stopped up so that no sap can 
flow through them. The tree lives 
and grows only in its sap-wood, 
which is the part between the heart- 
wood and the bark. The sap-wood 
grows in rings around the _heart- 
wood, as shown in the picture, one 
Ting growing each year, so that by 
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counting these rings in trees which 
have been cut down we can tell how 
many years old a tree is. The new 
ring always grows on the outside of 
the other rings, next to the bark. 
and plants which grow in this way 
are therefore called exogens (more 
fully, exogenous plants), or outside- 
growing plants. The growth is al- 
ways in warm weather, as the tree 
sleeps in winter. 

In the cornstalk the growth is dif- 
ferent. The stem is at first entirely 
made up of cellular tissue, but in 
time bundles of woody threads are 
formed which grow and push out 
the stem; as the leaves grow, new 
threads grow and push down inside 
the older ones, shoving them toward 
the outside, and so on until the stem 
is of full size. Thus the growth is 
on the inside, instead of on the out- 
side, as in the exogen, and this kind 
of plant is therefore called an endo- 
gen (more fully, an endogenous 
plant) or inside-grower. 

Plants with outside-growing stems, 
especially those which live from 


year to year, usually have many 
branches; but those with ‘inside- 
‘seldom 


growing stems branch. 
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Endogen, Top and Side View. 


Branches grow from buds. The 
plumule, or first shoot of the embryo 
of the SEED, is a bud which makes 
the main stem of the plant. Palm 
trees have no other bud, and there- 
fore branch only at the top; but 
dicotyledonous plants have many 
side branches, and therefore have 


_weame way. 
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many more buds. These side buds 
grow out from the axils of leaves. 
| The axil (Latin axz/a, an armpit) 
| of a leaf is the hollow part of the 
_Jeaf stalk, on the upper side, where 
it joins the stem. Now, as leaves 
| grow on stems generally in two 
| ways, either in pairs opposite each 
_ other, or singly one after the other, 
| so the buds of branches grow in the 
In the picture, 1 is a last 
year’s shoot of a horse-chestnut tree, 
from which the leaves have fallen ; 
but the leaf-scars, s, or places where 
they grew, are shown opposite each 
other, and the buds, J, are seen 
sprouting out above them. In 2, 
which is a last year’s shoot of hick- 
ory, the leaf-scars, s, are not oppo- 
site but one above another, and the 
buds, 4, grow in the same way. If 
all the buds grew, the branches of 


1, Horse-Chestnut Shoot. 2. Hickory 


Shoot. 


plants would be very regular, but as 
there is not room for all, only the 
stronger ones grow, and so the 
branches look irregular. 

The leaves of plants are gen- 
erally flat and thin, with one side 
turned toward the sky and the other 
toward the earth. If putin a room 
the leaves will turn toward the light 
so much so that to have pretty, 
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round plants one must turn the plant 
around daily. Leaves are made up 
of the same two kinds of things as 
stems—woody fibres or threads, and 
cellular tissue. The woody part 
makes the framework of ribs and 
veins, and the cellular tissue the 
green pulp which is spread all over 
and is held in place 
by the framework. 
Over the whole is 
a thin clear skin. 
The larger parts of 
the framework are 
called ribs, the one 
down the middle 
being the midrib 
and the smaller 
parts veins. Ifyou 
look carefully at 
several different 
kind of leaves you 
will see that they 

are veined in different ways: in some 
the veins run in every way, making 
a kind of net-work, as shown in the 
picture of a netted-veined leaf, while 
in the others the ribs and veins run 
parallel or side by side from the base 
to the top of the leaf, or from the 
midrib to the sides of the leaf. Thus 
we have two classes of leaves, netted- 
veined and parallel-veined. Netted- 
veined leaves belong to dicotyled- 
onous. plants, whose stems are 
exogens or outside-growers ; and 
parallel-veined leaves to monocoty- 
ledonous plants, whose stems are 
endogens, or inside-growers. 

We have thus far shown only how 
plants grow from seeds; but a great 
number of plants grow also from 
buds. Gardeners make plants grow 
from buds when they plant slips in 
the ground, or set GRAFTS and 
buds into the stems oftrees. Plants 
grow naturally from buds when they 
send up suckers from their roots, as 
most trees do, and form new plants by 
means of runners, like the strawber- 
ry and many kinds of grass. Some- 
times, too, a branch bends down to 
the ground and takes root as shown 
in the picture on page 581. Such 


Netted-veined 
Leaf. 
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a branch is called a stolon. Cur- 
rant bushes usually spread in this 
way. Branches thus bent down by 
gardeners to make them take root are 
called layers. The tubers of pota- 


Parallel-veined Leaves, 


toes and of ground artichokes are 
filled with buds, or eyes as they are 
commonly called, from which a new 
crop is raised every year. Potatoes 
have seed, but they are seldom 
raised from them. Plants with 
bulbs, such as tulips, also form little 
bulbs from buds in their scales 
from which new plants grow. 
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All plants do not bear true FLOW- 
ERS and real seeds (see FRUIT), 
although all have something which’ 
answers to seeds; and we can there- 
fore divide them into two series or 
sub-kingdcoms, flowering plants and 
flowerless plants. Flowering plants 
include almost all trees, shrubs, 
and herbs. FERNS, MOSSES, SEA- 
WEEDS, LICHENS, and FUNGI are 
all flowerless plants. They have no 
real seeds, but have small and simple 
bodies called spores which answer ‘ 
for seeds. As flowerless plants are 
very hard to understand, only flower- 
ing plants have been told about in 
this article, 

Thus the vegetable kingdom is 
divided into two sub-kingdoms, 
flowering plants and_ flowerless 
plants. Flowering plants are again 
divided into two classes, which 
differ from each other in stems, 
leaves, and seeds. These are: 

1. Dicotyledonous ‘plants, exo- 
gens, or outside-growers, whose 
stems are made up of a central 
pith, of layers of wood around it, 
and of a bark outside; whose 


Stolen, 


Sucker, 


Runner, 


Growth of Plants from Buds, 


leaves are net-veined; and whose 
embryo in the seed has two cotyle- 
dons or seed-leaves. 

2. Monccotyledonous plants, en- 
dogens, or inside-growers, whose 
stems are made up of woody threads 
mixed with pith, and whose bark 
will not peel off clean; whose leaves 
are almost always parallel-veined ; 
and whose embryo in the seed has 
but one cotyledon or seed leaf. 


There are also differences between 
the flowers of these two classes, 
which the student will learn when 
he studies botany. These classes 
therefore may be easily told apart 
by looking at their stems, leaves, 
flowers, or seeds ; and by examining 
any seed we can tell what kind of a 
plant will grow from it, 

_ The classes are further divided 
into orders or families, each one of. 


| PLATINUM 


which is named after some chief 
plant of its order, as the oak family, 
the pine family, the rose family, the 
poppy family, etc. i 
Flowerless plants are divided into 
three classes : I, FERNS; 2, MOSSES ; 
3, LICHENS, SEAWEEDS, and FUNGI. 
Plants have a great many uses. 
They keep the air pure by taking up 
the carbonic acid which is breathed 
out by animals, keeping the carbon 
_and giving back the oxygen to be 
used by animals over again. The 
carbon which they thus get is 
changed into vegetable matter, on 
which all animals live, some by eat- 
ing it, and some by eating animals 
which have fed upon it. Thus the 
substance of all animals is made up 
from plants. They give us, too, not 
only food, but many comforts and 
luxuries, and even medicines. All 
our clothing comes from plants, not 
only what is made directly from 
them, as cotton and linen, but also 
silk, which the silkworm spins from 
leaves, and wool, which is made like 
flesh from the food of the animal 
which bears it. Plants give us ma- 
terial out of which we build our 
houses, fences, and other buildings, 
and from which we make our fur- 
niture, tools, and a great number of 
other things; and they furnish our 
fuel, both wood and coal, and sup- 
ply us with light, whether gas, oil, 
or candles. 
The word plant is from the Latin 
planta, a sprout or shoot. 
PLATINUM, a METAL and one of 
‘the ELEMENTS. It is commonly 
found, like GOLD, in grains, scales, 
or nuggets, and is got by washing 
away the earth and sand with which 
it is mixed. When pure, it is whit- 
ish gray (not quite so white as sil- 
ver), heavier than gold, as soft as 
copper, and may be hammered into 
thin plates and drawn out into fine 
wire. It cannot be melted in any 
common heat, but only in a blow- 
pipe flame. ‘As it does not rust in 
the air at any heat and is not eaten 
by any of the common acids taken 
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alone, platinum is a very useful 
metal. The chemist uses it for CRU- 
CIBLES, BLOW-PIPE tips, and many 
other things, and large stills (see 
ALCOHOL) made of it are used in 
making SULPHURIC ACID. It is 
much used also for electrical and 
mechanical apparatus. Platinum 
forms ALLOYS with gold, silver, and 
most other metals. Most of the 
platinum used in the arts comes from 
the district of Perm in the Ural 
Mountains, Russia, though some is 
brought from South America, Cali- 
fornia, Australia, Ceylon, and Borneo, 
It is about five times as valuable as 
silver. 

Platinum was first mentioned by 
Don Antonio Ulloa, who went in 
1736 to Peru with the members of 
the French Academy of Sciences, 
who were sent there to measure a 
degree of the meridian so as to prove 
the shape of the earth. 

The word platinum is in Spanish 
platina, little silver, which is from 
plata, silver, and the metal gets its 
name from its color. 

PLOUGH, an implement for break- 
ing up or loosening the soil. Ploughs 
were in use in very ancient times, 


Ancient Greek Plough. 


but they were mostly very rude in- 
struments, often little more than 
sharpened crooked stakes, with a 
beam to draw them by. The 
Greeks, however, made better 
ploughs, and some used by them 
more than two thousand years ago 
were much like the best ploughs of 
the present day. It will be seen 
from the picture of an ancient Greek 
plough, used about two -hundred 
years B. C., that the root-cutter and 
the wheel at the end of the beam are 
not new things, as many think, 
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The modern plough is made up of 
the beam (a), which is usually of 
wood, but sometimes of iron, and 
which has a wheel near its end to 
run along on the surface of the 
ground, and thus to keep the share 
from going too deep into the earth ; 
the handles or stilts (0), also gener- 
ally of wood, but sometimes of iron ; 
the steel knife or coulter (c), which 
cuts through grass and roots in front 
of the share; the share (d), of steel 
or hardened iron, which cuts the 


Modern Two-Horse Plough, 


earth at the bottom of the furrow; 
the mould-board (e), also of steel or 
hardened iron, which turns over the 


earth cut by the share; and the land-, 


side, not shown in the picture, or 
straight iron part, back of the mould- 
board, on which the plough stands. 
Side-hill ploughs are so made that 
the mould-board can be changed 
from one side to the other of the 
beam, so that the plough can come 
back and turn a furrow against the 
one last made. Subsoil ploughs 
have no mould-board nor share, but 
are made with a long flat point to 
stir up the soil in the furrow made 
by the common plough, - Steam 
ploughs are now used to some ex- 
tent in England and on very large 
farms in this country. These have 
usually three or four shares and 
mould-boards, so as to turn as many 
furrows at once, and are drawn by a 
steam-engine which looks somewhat 
like a locomotive. The engine may 
be used also to draw wagons on 
common roads, and to drive pumps, 


saws, threshing machines, and other 
machines. 

The word plough is found in differ- 
ent forms in many languages. In 
German it is Afuz,in Danish plow, 
in Swedish flog, and in Russian 
and Polish plug. 

PLOVER. There are __ several 
kinds of plovers in the United States. 
The golden plover is brownish black 
on the back with golden spots, and 
black or gray and black on the 
breast. It lives in small flock on 
the sea-coast, makes its nest of 
dried grass in a hollow in the sand, 
and lays four eggs. The upland or 
field plover is brownish black on 
the back and yellowish white on the 
breast. It is found mostly in cul- 
tivated fields, and lives on seeds, 
berries, and insects. It gives excel- 
lent sport in the autumn, when it is 
fat and very good eating. Other 
common kinds are the ring plover, 
which has a white ring round its 
neck ; the killdee, so called from its 
shrill notes which sound like kill-dee 
or kill-deer; and the piping plover, 
whose notes are sweet and sad. 

- The plover belongs to the order 
limicole, or shore BIRDS. 

The word plover is in French 
pluvier, the rain-bird, from the Latin 
pluviza, rain; and this bird is so 
called because it appears during the 
rainy season. 

PLUM, the FRUIT of a tree of the 
same kind as the almond, peach, 
apricot, and cherry. The plum grew 
first probably in Western Asia, but it 
spread early into Europe. Pliny says 
the Romans had a great abundance 
of plums, but none have been found 
pictured at Pompeii. The plum tree 
grows wild both in the United States 
and in Europe. Of those in the 
United States the Chickasaw is one 
of the best. Other common ones 
are the yellow or red plum, which 
grows wild all over the country, and 
the beach plum, a small purple kind, 
which grows in the sands of the sea- 
shore all along the Atlantic coast. 
The beach plum is somewhat bit- 
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ter, but makes good preserves. The 
best of the cultivated plums is the 
green gage. The damson, a small 
black plum, gets its name from Da- 
mascus, from which place it is sup- 
posed to have come. Plums are 
eaten for dessert, and are made into 
preserves and PRUNES, A kind of 
wine is made from them in Europe, 
and a strong liquor is distilled (see 
ALCOHOL) from a mixture of plums, 


_ honey, and flour. 


The word plum is from the Anglo- 
Saxon plume, plum. 
POLECAT, a small animal much 


| like the weasel in shape, found in 


Europe and Asia. It is dark brown 
above and yellowish brown below, 
and has black legs and tail. It lies 
hidden all day long and comes out 
at night to rob hen-roosts and pig- 
eon houses; it also kills rabbits, 
squirrels, and other small quadru- 
peds. When frightened or angry it 
gives out a very bad smell, which is 
disliked by all other animals. The 
polecat is killed for its fur, which is 
commonly called fitch, and the ani- 
mal itself is sometimes called fitchew 
or fitchet. 

The word polecat means chicken- 
cat, being made up of the French 
poule, hen or chicken, and cat. 

POMADE, or POMATUM, a per- 
fumed grease for dressing the hair. 
It is made of some fine fat, such 
as lard or suet, which has been puri- 
fied, thickened with a little wax or 
spermaceti and perfumed with some 
essence. Many different kinds are 
made by the perfumers. 

The word pomade is from the 
French fommade, which is from the 
Latin pomum, apple, because it was 
formerly made by boiling apples in 
fat, by which the scent of the fruit 
is given to the fat. 

POMEGRANATE, the FRUIT of a 
shrub or small tree which grows 
wild in Southern Asia, especially in 
Persia and Afghanistan. It was early 
carried west and then into China, and 
is now cultivated in many warm 
countries. Very fine pomegranates 


are raised in the Southern United 
States, Mexico, and South America. 
The tree grows sometimes three or 
four times as high as a man; but is 
usually smaller. The fruit is about 


Pomegranate, 


the size of a large orange, and has 
a thick leathery skin of a deep orange 
color tinged with red. The pulp and 
the seeds with which it is filled are 
the parts eaten. It is of a sweet, 
delicate flavor, sometimes a little 
acid. Cooling drinks are made of it 
in hot climates, and in Mexico and 
South America it is distilled (see 
ALCOHOL) to make a kind of spirit 
called aguardzente, 

The rind of the fruit and the bark 
of the root contain much TANNIN, 
and are used for tanning the finest 
morocco leather. The bark of the 
root is used also as a medicine, ese 
pecially for worms. 

The word pomegranate means” 
many-seeded fruit, it being from the 
Latin pomum, apple or fruit, and 
granatum, many-seeded. The Ro- 
mans called it also malum Punz- 
cum, Carthaginian apple, because 
the best pomegranates came from 
Carthage, where the shrub had been 
early carried by the Phoenicians. 

POMPANO, a fish common in the 
West Indies and in the South Atlan- 
tic and Gulf States. It grows about 
18 inches long, has a blunt nose, and 
is bluish above and silvery or golden 
on the sides. It is much esteemed 
for food. 

The California Pompano, abund- 
ant on the Pacific coast in summer, 
‘s a different kind of fish. It is sel- 


ldom more than a foot long, and is 


POPLAR 642° PORCUPINE 
blue above and silvery below. It] body of its foe. The wounds made 


also is a good food fish. 

The word pompano is from the 
Spanish pampano. 

POPLAR, a tree of the same family 
with the willow, which grows chiefly 
in mild and cold climates. Of the 
several kinds of poplars in the United 
States the cottonwood is the most 
abundant, being found from New 
England to the Pacific coast. It 
gets its name from the downy cotton 
with which its seeds are covered. 
Its flowers look somewhat like a 
string of pearls, from which it is 
sometimes called the necklace pop- 
lar. Its wood is not very good, but 
it is much used in the West where 
other large timber is not easy to get. 

The Balsam Poplar or tacamahac 
and the balm of Gilead are also 
American varieties of the poplar. 
Their buds are covered in the spring 
with a sticky varnish called balsam. 

The White Poplar, or abele, so 
called because its leaves are white 
underneath, was brought here from 
Europe. Its wood is used by cab- 
inet-makers, turners, and toy-makers. 

The Lombardy Poplar, so called 
because it first became well known 
in Lombardy, although it came from 
the East, was once much planted in 
this country, especially in avenues, 
but is now seldom seen. It is an 
unsightly tree, and its wood is 
worthless. 

The word poplaris from the Latin 
Lopulus, the poplar tree. 

PORCELAIN. See POTTERY. 

PORCUPINE. There are several 
kinds of porcupines, all of which are 
covered with sharp quills, which they 
can make bristle or stand up, sO as 
to protect them from their enemies. 
These quills commonly lie close 
down on the body, but when the ani- 
mal becomes angry or afraid they 
all spring up and stand stiff as a 
forest of bayonets. If the animal is 
attacked, it turns its back toward its 
enemy, put its head between its fore- 
paws, makes a grunting noise, and 
tries to push its quills against the 


by its quills are very bad and hard to 
cure, as the ends often stay in the 
flesh. 

The Canada Porcupine is the 
most remarkable of those living in 
America. It weighs commonly 
about twenty-five pounds and is two 
and a half feet long, to the beginning 
of its tail, which is eight or ten inches 
more, but looks larger than it is on 
account of its long hair and bristles. 
Its fur is dark brown, sometimes 
mixed with gray. The quills, which 
are two or three inches long, are 
mostly hidden by the fur so that they 
are not seen until they stand up. 
This porcupine lives in the woods, 
where it feeds on the bark of trees, 
especially that of the elm and hem- 
lock. When it climbs up intoa tree, 
it seldom leaves it until the bark is 
all eaten, excepting in very cold 
weather, when it comes down at 
night to sleep in some hollow place. 
As the tree is thus killed, it does 
much damage to woods. The In- 
dians hunt it for its flesh, which they 
eat ; for its skin, which they make into 
caps and other things ; and its quills, 
which they dye of beautiful colors 
and use for ornaments. In New 
England the Canada porcupine ~is 
wrongly calied the hedgehog. 

The Crested Porcupine is found in 
southern Europe, in Asia, and in 
Africa, but not in this country. It 
is so called because its quills stand 
up all over it like a crest, some of 
them being more than a foot long. 
It is larger than the Canada porcu- 
pine, and is brownish black, with 
white round the neck. 
holes between rocks, or in burrows 
that it digs in the earth, and in 
which it lies numb in the winter. 
Its food is mostly herbs and fruits 
which it comes out at night to eat. 

The porcupine is a MAMMAL of 
the order ¢ires, or gnawing ani- 
mals, 

The word porcupine is from the 
Latin Jorcus, pig, and sézna, thorn. 
The French call this animal pore 


It lives in . 


PORGY 


epic, spiny pig, and the Danes call 
it Aznsvin, pin-hog. 

PORGY. See SCUP. 

PORPOISE. This animal is usu- 
ally five to six feet long, bluish 
black on the back, and white be- 
neath ; is shaped like a fish and lives 
all the time in the water, but 
breathes air and has to come to the 
top of the water to blow, like the 
whale. It is common along the At- 
lantic coast, and may often be seen 
in bays and near the mouths of 
large rivers, playing and tumbling 
about in the waves. When swim- 
ming its round back looks like a hog 
in the water. Porpoises live mostly 
on fish and MOLLUSKS, and they will 
root like hogs in the sand in search 
of clams, sand EELS, and other food. 
Sometimes they hunt after sand eels 
in companies and drive them up 
into a mass just as hunters drive 
game in some countries. For this 
purpose they form a circle about a 
shoal of these eels, and by swimming 
round and round, now on top of the 
water and now diving down, they 
soon force the frightened fish into a 
thick crowd on the top of the water 
into which they can dash and seize 
a dozen or two at a mouthful. Por- 
poises sometimes swim in groups 
one after the other, and so closely 
that they look like one long animal, 
and some think that they thus gave 
rise to the stories of the sea-ser- 
pent. Sailors eat the flesh of por- 
poises, which looks somewhat like 

ork. A fine oil is made from their 
blubber or flesh, and good leather for 
the uppers of boots and shoes from 
their skins. 

The porpoise is a MAMMAL of the 
order cetacea, and of the same fam- 
ily with the DOLPHIN. 

The word porpoise is from the 
Old English forcpzsce, which is made 
from the Latin forcus, hog, and 
pisces, fish. The Italians call it Jorco 
marino, sea-hog. 

POSTAGE-STAMP. The making 
of postage-stamps requires almost as 


‘much skill and care as the manufac- 
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ture of paper money, and many of 
the processes are the same (see 
BANK NOTE). When the post-office 
department decides that a new issue 
of stamps is needed, the postmaster 
general asks the chief of the Bureau 
of Engraving for designs, and the 
latter calls on his artists for draw- 
ings. These are drawn large and 
executed with the greatest care, and 
when finished are photographed 
down to the proper size and sub- 
mitted for approval. Sometimes sev- 
eral different sets are made before a 
satisfactory one is found. Whena 
suitable one has been selected, the 
designs are sent to the engravers 
who, like the engravers of bank- 
notes, are the best the country af- 
fords. As in the bank-notes too, 
the work on a postage stamp is done | 
by several engravers, one doing the 
portraits, another the scroll-work, a 
third the lettering, and soon. Each 
engraver works on a separate piece 
of steel, often taking weeks and 
sometimes months to do his part. 
When all the parts are done they 
are ‘“‘assembled,” that is, put to- 
gether in their proper places so as to 
form one perfect die and securely 
bound. A postage-stamp might be 
printed from this die, but it is never 
used for that purpose. As more 
than 8,500,000,000 pieces requiring 
stamps of some kind pass through 
the United States mails every year, 
of which a large part are letters, it 
will be seen that a single die, how- 
ever rapidly it might be worked, could 
never begin to supply our needs. 
Nor could enough single dies be 
made, to say nothing of the difficulty 
of making all exactly alike. But if 
we compare any number of postage- 
stamps. of the same denomination 
and issue with each other, we shall 
see that all are exactly alike. This 
is because all are printed from plates 
made from the original die in the 
same way that bank-note plates are 
made, described in the article BANK 
NOTE. The engraving on the die is 
transferred to a soft steel roller which 
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is then hardened and rolled over a 
large copper plate, each time in a 
different place, so that it leaves four 
hundred sunken imprints of itself in 
twenty rows of twenty in each row. 
Many similar plates are made, the 
number depending on the number of 
stamps of that denomination needed. 
Only two or three plates may be 
made, for instance, of a dollar stamp, 
while hundreds are required for two- 
cent stamps. 

Postage-stamps are printed in 
sheets of 400 each, but for conve- 
nience in shipping are divided when 
finished into sheets of 100 each. 
Many presses are required for print 
ing, each one of which is in charge 
of a manand two girls. Stamps are 
printed like any other line engrav- 
ing (See ENGRAVING), each of the 
workmen having his special duties in 
inking, cleaning, and preparing the 
plate, feeding the paper and taking 
out the printed sheets, keeping a 
record of the number of sheets used, 
etc. Still more workers are needed 
after the stamps are printed: the 
sheets have to be gummed, a different 
kind of gum being used for each 
season, and dried quickly by artifi- 
cial heat; to be carefully examined 
for breaks, tears, spots, and other 
imperfections ; to be punctured by a 
machine with the lines of pin-holes 
so that they may easily be separated ; 
and to be cut into quarters for ship- 
ment. The first perforating ma- 
chine for punching holes in postage 
stamps is said to have been made in 
1854. In passing from one work- 
man to another each sheet is counted, 
and a record kept, so that it may 
easily be known how many sheets 
each has received and how many he 
has surrendered. Then, if a sheet 
be lost or stolen, the responsibility 
can beat once fixed. A single post- 
age-stamp may thus pass through 
the hands of nearly 200 people before 
it is finished ready for use. 

POTASH (POTASSIUM oxide), an 
ALKALI, much used in the arts. 
The potash of trade, usually called 


crude potash, is very impure, and is 
properly potassium carbonate, be- 
cause it contains CARBON as well 
as potassium and OXYGEN. It is 
commonly made out of wood ashes 
and the ashes of various plants. 
Once almost every farmer had near 
his house a tub called a leach-tub, 
filled with wood ashes which were 
kept wet with water. The water 
drizzled down through the ASHES, 
soaked up all the potash in them, 
and dripped out ofa little hole in the 
bottom of the tub, in the form of 
a strong yellow liquid called lye. 
This lye was afterward boiled in 
iron pots until the water in it passed 
off as steam, leaving the solid potash 
on the bottom. The potash of trade 
is made in the same way, and great 
quantities of wood are burned in the 
forests in this country, Canada, Rus- 
sia, and Germany, solely to get ashes 
for making it. 

Crude potash-is largely used in 
the manufacture of glass, porcelain, 
earthenware, and soap. It is red- 
dish brown, but can be purified by 
heating in a furnace, and then be- 
comes pearly white, and is called 
pearlash. “Saleratus is rightly po- 
tassium carbonate with more carbon 
added to it, so that it is potassium 
bicarbonate ; but SODIUM bicarbon- 
ate is now mostly used instead of 
it. Caustic potash, much used in 
chemistry and in medicine, is made 
from crude potash, or potassium car- 
bonate, by dissolving it in boiling 
water and mixing lime with it. The 
lime seizes the carbon, unites with it 
to form CALCIUM carbonate, and 
the rest of the liquid may then be 
drawn off and boiled until the water 
passes off as steam. When it be- 
comes thick, itis poured into moulds 
and left to harden, It is thus made 
into the little round sticks used by 
physicians as caustic. Itis properly 
potassium hydrate, as it is made 
up of potassium, HYDROGEN, and 
oxygen. The chlorate of potash 
(potassium chlorate) is made up of 


| potassium, CHLORINE, and oxygen.’ 
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It is much used in medicine, espe- 
(cially in cases of scurvy and rheuma- 
(\tism; in calico printing, and in mak- 
|ing MATCHES and FIREWORKS. 

Potash is so called because it was 
formerly made by boiling down 
'wood ashes in pots. 

POTASSIUM, a METAL and one 
of the principal ELEMENTS. When 
pure it is silvery white, very bright, 
lighter than water, and at common 
heat soft as wax. It is never found 
by itself, as it has such a liking for 
OXYGEN that it will unite with it if 
left where it is, and form potassium 
oxide, an ALKALI, commonly called 
potash. Therefore it can never be 
left where the air can get at it nor be 
kept in water, but has to be kept in 
PETROLEUM, which has no oxygen 
in it. If a small piece be thrown on 
to water it will at once fly around on 
the surface and unite with the oxy- 
gen with so much heat that the hy- 
drogen which is set free will catch 
fire and burn with a beautiful violet 
flame. The metal potassium is 
made by chemists by taking away 
the oxygen from potash. The salts 
of potassium are very useful in the 
arts. The most important of them 
are POTASH (potassium carbonate), 
made up of potassium and CARBONIC 
ACID; nitre or SALTPETRE (potas- 
sium nitrate), made up of potassium 
and NITRIC ACID; and _ chlorate 
of POTASH (potassium chlorate), 
made up of potassium, CHLORINE, 
and oxygen. What is commonly 
called “cream of tartar” is made up 
of HYDROGEN, potassium, CARBON, 
and oxygen (hydrogen potassium 
tartrate). 

Potassium gets its name from 
POTASH. 

POTATO, the tuber or root of a 
plant of the same family with to- 
bacco, the tomato, egg plant, and 
many other plants. Next after the 
cereals or grains the potato is the 
most valuable of all plants used for 
human food; and, like maize or In- 
dian corn, it was first given to the 
world by America. It is often called 


Irish potato, but is was not known 
in Ireland until it was carried there 
from Virginia about three hundred 
years ago. 

The native country of the potato is 
Chili, where it grows wild in abund- 
ance, but it is doubtful whether it 
ever grew wild in Peru and Colombia, 
as some writers say, though it was 
cultivated in those countries before 
the discovery of America. There is- 
no mention in history of its cultiva- 
tion in Mexico before the time of the 
Spaniards, and it was not known 
among the North American Indians 
previous to the arrival of white men. 
It was introduced into what is now 
Virginia and North Carolina prob- 
ably in the latter half of the six- 
teenth century. The Spaniards first 
carried it to Europe between 1580 
and 1585, and Sir Walter Raleigh 
took it from Virginia to Ireland in 
1585 or 1586. 

The potato is now largely culti- 
vated in most mild climates, and to 
some extent in warm and cold cli- 
mates. There are a great number 
of kinds, which differ much in size, 
form, color, the time of ripening, and 
in the quantity which can be raised 
to the acre. New kinds are raised 
from the seed, but potatoes are usu- 
ally grown by planting the tubers or 
cuttings of them, care being taken to 
have an eye in each piece. The 
tubers are not properly roots, but 
are underground parts of the stem 
of the PLANT, and are stores of food 
for the support of the new plants 
which are to spring from them 
The earliest potatoes which are 
brought to our markets come from 
the Bermuda Islands, where great 
quantities of them are raised every 
winter. As the climate of Bermuda 
is too hot to keep potatoes through 
the summer, the seed has to be sent 
there from the United States every 
autumn, 

About three-fourths of the weight 
of a full-grown potato is water, and 
of the other fourth about one-sixth 
is GLUTEN and five-sixths STARCH, 
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The potato contains also a little of a 
poisonous substance called sodanzne, 
having a bad taste and smell, but 
which is taken out in boiling, as it 1s 
chiefly in the skin. It is this which 
gives the bad smell to the water in 
which potatoes have been cooked, 
and as it is unwholesome this water 
ought always to be thrown away. 
Potatoes should always be stored in 
a dark place, as the light is apt to 
make them green and bitter, as is 
often seen in those which in growing 
have come partly out of the ground. 
There is much solanine in such 
potatoes, and they are unfit to eat. 

Potatoes are used for food for do- 
mestic animals as well as for man. 
They are also largely made into 
starch, and in some countries this 
starch is turned into glucose or grape 
SUGAR. In Ireland whiskey is dis- 
tilled (See ALCOHOL) from potatoes, 


and in northern Europe potato 
brandy is made from them. 
The worc potato is from the 


Spanish fatata or datata, Haytian 
batata,a name which belongs rightly 
only to the SWEET POTATO. 

POTTERY, anything made out of 
baked clay. When a child makes a 
dish out of soft clay and dries it in 
the sun, he becomes a potter. The 
first earthenware was probably made 
in this way; but it was soon found 
out that it could be made much 
harder by baking it in the fire. Fire 
drives out the water and melts the 
sand in the clay, and thus makes it 
firmer and less easy to break. By 
and by potters learned how to mix 
other things with clay so as to make 
finer and more delicate pottery, to 
give it graceful forms, and to paint 
and decorate it, and in time the art 
of the potter became one of the most 
important known to man. 

Pottery may be divided into three 
kinds: earthenware, stoneware, and 
porcelain or china. 

Earthenware is soft and porous, 
that is, so full of little pores or holes 
that water will soak intoit. A com- 
mon brick or a flower pot is the sim- 


plest kind of earthenware. The finer 
kinds of earthenware, of which all 
table ware that is not porcelain is 
made, is covered with a kind of glass 
varnish called a glaze, which fills up 
its pores and gives a smooth glassy 
finish to its surface. If it were not 
for this our earthenware tea-cups 
and coffee-cups would leak. The 
finest earthenware is often painted 
and beautifully decorated. Such 
earthenware is generally called fai- 
ence or majolica. Faience is a name 
taken from Faenza, a city in Italy, 
where much decorated earthenware 
was once made; and majolica, or 
maiolica as it is‘sometimes called, is 
supposed to come from Majorca, an 
island in the Mediterranean, where 
the Arabs formerly made a great deal 
of fine pottery. Delft ware is a kind 
of faience or earthenware made at 
Delft in Holland. Terra cotta is a 
soft, porous kind of earthenware, 
much made into ornaments. It is 
sometimes, but not usually, glazed. 
Many busts and little statues are 
made of it. 

Stoneware is a very hard, dense, 
close-grained kind of pottery, and is 
either white or colored, glazed or 
unglazed. Common stone jars, such 
as preserve and pickle jars, are the 
cheapest kind of stoneware. Some 
stoneware is fine and can scarcely be 
told from earthenware. The chief - 
difference is that in stoneware the 
clay is so melted together that it is 
not porous. 

Porcelain is the finest kind of pot- . 
tery. It is .very dense, hard, and 
fine-grained, and is white and trans- 
lucent, that is, the light will shine 
through it. All the fine table ware 
usually called china (because the 
first was brought from China) and 
the beautiful vases made at Sévres 
and Dresden are of porcelain. The 
word porcelain comes from the Por- 
tuguese word porzellana, which was 
first given to a kind of majolica, but 
we do not know its exact meaning. 
Some say it was named from the 
porzellana or fporcellana shell, 
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_because its surface looks like the 
enamel of that shell; and others that 
the first cups brought from China 
were shaped somewhat like this 
shell, which was called porcellana, 
from Aorcella, a little pig, because it 
looks somewhat like a pig’s back. 

Pottery Manufacture. All kinds 
of pottery are made out of clay, but 
the clay is mixed with many differ- 
ent things, such as sand, flint (burnt 
and ground), feldspar, chalk, alum, 
soda, and bone ash. In making the 
common kinds of pottery the clay 

_and other things are simply ground 

up ina mill with water into a kind 

'of putty called “paste,” but the 

finer kinds need greater care in 

choosing and mixing the materials. 
Sometimes the materials are mixed 
together dry and then made with 
water into a thin cream called 

“slip,” which is afterward strained 

until it becomes a paste of the right 
thickness for moulding. / 

After the paste has been made, it 
is formed into the various vessels on 
the potter’s wheel or lathe, which is 
shown in Fig. 1. It is simply. 
an upright. shaft, @, with a small 
stone wheel on top, 8, which is 
made to turn round by a large wheel, 
c, turned by a boy, or by a treadle 
moved by the workman’s foot. In 
some potteries the lathe is turned by 
steam power. The potter’s wheel 


Fig, 1.—Potter’s Wheel. 


is sometimes called the throwing 
wheel, and the making of any vessel 
on it is called throwing, because the 
potter throws the soft clay down on 
his wheel to make it stick fast. 
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he wishes to make a stone jar, he 
first shapes it into a kind of cone, 
shown in @ (Fig. 2), by pressing it 
with his hands, which he keeps wet. 
This softens it and works the air out 


Fig. 2.—Making a Jar. 


of it. He then puts his thumbs inte ° 
the middle of it, keeping his fingers 
on the outside, and makes it into the 
form shown in J. Afterward, with 
one hand inside and the other out- 
side, and the use of a sharp tool kept 
wet, he gives it the forms ¢ and @. 
When it is done, the potter cuts it 
from the wheel with a fine wire, 
and it is set upon a shelf to dry until 
the time comes to bake it. 

Some articles are made in plaster 
of Paris moulds instead of being 
thrown on the wheel. Ewers or 
pitchers are mostly made in this 
way. The mould is in two parts, 
each part making one half of a 
pitcher cut through the spout and 
handle from top to bottom, Each 
half is lined with a sheet of the 
paste, and the two parts are then put 
together and joined by putting the 
hand inside and pressing the seams 


If| together with the fingers. Some- 
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times pitcher moulds are made whole, 
with an inside and an outside part, 
and the paste, made very thin, is 
poured in so as to fill all the space 
between. The plaster of Paris mould 
takes up the water and the paste 
soon becomes dry enough to be 
taken out. The potter usually has 
about a dozen moulds near him, so 
that by the time they are all filled, 
the first one will be ready to empty. 
Tea-cups and other round cups are 
made in a mould which forms the 
outside. The mould is then put 
upon the wheel and turned, the in~- 
side of the cup being shaped with 
the fingers and finished with a wet 
sponge. They are thus all made of 
the same size and shape. Handles 
are always made and put on after 
the pitchers or cups are moulded, 
being fastened on with a little wet 
paste, and the parts where they are 
joined smoothed with a wet sponge. 
Saucers and plates are made by 
pressing a thin sheet of paste on to 
a plaster of Paris mould, shaped like 
the inside. The whole is put on 
the wheel and the outside is shaped 
by a glass form or thin plate (Fig. 3) 
‘made to fit one half the bottom. 
As the wheel turns round the form 
presses on the mould and shapes the 
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Fig. 3.—Making a Plate, 


outside of the plate, paring off all 
the paste which is not needed, and 
making each piece of the same 
thickness. 

Baking. When finished the pieces 
are dried in a drying room, and then 
carefully packed in coarse earthen- 
ware vessels called seggars (Fig. 4), 
which are so made that they can be 
piled up, one above another to a great 
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height in the kiln. When several 
plates or other articles are put into 
one seggar, little pointed pieces of 
earthenware are placed between 
them, so that they cannot touch each 
other, as they would be apt to stick 


Fig. 4.—Seggar. 


together when baked. Each seggar 
thus forms a small oven, in which 
one or more pieces are baked, and 
in which they are kept from being 
smoked and from being unevenly 
heated. The baking, which usually 
takes a day and a half, has to be 
done with great care. When finished 
the fire is put out, and the whole is 
allowed to cool little by little, after 
which the seggars are taken out and 
unpacked. 

Glazing. The pottery, which at 
this stage is called ‘“ biscuit ” ware, 
is without any gloss, and so porous 
that water will soak into it. The 
next thing is to glaze it, so as to 
give it asmooth shiny surface and to 
make it water-proof. The glaze for 
earthenware is usually made of white 
clay, ground QUARTZ, FELDSPAR, 
white LEAD, and some other things. 
All are ground fine and mixed with 
water enough to make a milk-like 
liquid. Each piece is carefully 
dipped into the glaze so as to cover 
it all over equally, and then set upon 
a bench. The water of the glaze 
soaks into the biscuit, leaving a thin 
film on the outside. The articles are 
again put into seggars, and baked in 
a glaze-kiln for about half a day, 
when they are cooled again slowly. 
The glaze is melted by this baking 
and spread evenly all over the sur- 
face. Paintings or other decorations 
on earthenware are put on the bis- 
cuit before the glazing. Designs 
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for common earthenware are often 
printed in enamel colors on _ paper, 
and pressed on the biscuit while the 
ink is still wet. The biscuit takes 
up the ink, the paper is taken off, 
and the articles are then glazed and 
baked. The figures and colors are 
ithus under the glaze, and cannot be 
injured. 

Porcelain Manufacture. Porcelain 
fis made in much the same way as 
earthenware, but the materials are 
finer. The paste is made of a fine 
‘white CLAY called kaolin mixed 
‘with several other things, and much 
‘care has to be taken in throwing 
and mouldingit. Some of the pieces 
are very thin, and only the best 
workmen can make them. Porce- 
lain is baked first with much less 
heat than earthenware. When cool 
it is dipped into a different kind of a 
glaze from that used on earthenware, 
and is then baked so hot that it 
melts and formsall over the article a 
glassy surface so thin and clear that 
light will shine through it. The 
glaze must be very carefully made, 
because if it melts too easily it will 
sink too much into the biscuit, and 
if it does not melt easily enough it 
will not make asmooth surface. The 
pictures on painted porcelain are 
sometimes put on the biscuit before 
it is glazed, and sometimes on the 
outside of the glaze. The paints are 
made of different colored glass 
ground up fine and mixed with oil 
of TURPENTINE, and are put on with 
brushes. The porcelain is then 
heated in a kind of box called a 
“muffle” until the colored glasses 
are melted just enough to stick fast 
to the surface. 

Painting porcelain is very pretty 
work, and is now much done by 
ladies who have the taste and time 
for it. Plain ware ready to be deco- 
rated is made by many of the manu- 
facturers, and the right paints, put 
up in tin tubes like the oil paints 
used by artists, and the other things 
needed, are sold at most of the 
crockery stores. 
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Very good table ware porcelain is 
made in the United States, but the 
finer kinds come from France, Ger- 
many, and England. The most 
costly painted vases and other orna- 
ments are made at Sévres in France, 
and at Dresden in Germany; but 
very beautiful ones are made also 
in Vienna and Berlin, and in several 
places in England. Splendid deco- 
rated vases, jars, and other orna- - 
mental porcelain are brought also 
from China and Japan, where they 
have been made for many hundred 
years. The painting of porcelain 
and cloisonné work are told about 
under ENAMEL. 

History of Pottery. The people 
of ancient Nineveh knew how to 
bake and to glaze pottery, and both 
glazed bricks and tiles have been 
found.in the ruins of that city. On 
the monuments of Thebes are to be 
seen pictures of potters at work, 
which show that earthenware was 
made many centuries before Christ 
in nearly the same way as it is now.. 
The Phoenicians made fine pottery, 
and many beautiful vases, jars, 
lamps, cups, and other utensils of 
their manufacture were brought from 
Cyprus by General di Cesnola, and 
are now to be seen in the Metropoli- 
tan Museum in New York. The 
Greeks probably learned the art of 
making pottery from the Phoeni- 
cians and Egyptians, and the Romans 
learned it from the Greeks. The 
Greeks were noted for the beauty of 
the form and the ornaments of their 
pottery, and many of the finest vases 
now made are imitated from those 
made by them. The Arabs learned 
from them and in time carried the 
art into Spain, where much beautiful 
pottery was made at an early date, 
especially in the island of Majorca, 
where majolica ware was made. In 
the fifteenth century, the Italians be- 
gan to make majolica and other 
wares, and soon Faenza, Florence, 
and other cities had famous factories. 
All their ways of working were kept 
| secret, but about the middle of the 
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sixteenth century, Bernard Palissy, a 
French potter, found out the way of 
making majolica, and also made 
many improvements in the art. He 
had seen some fine pieces of Italian 
work, and made up his mind that he 
would find out the secret. His ex- 
periments cost him a great deal of 
money, and he became so poor that 
he and his family were nearly starv- 
ing; but after sixteen years of hard 
work, he at last succeeded, and made 
better ware than the Italians them- 
selves, Most of his pottery is orna- 
mented with pictures of sea animals 
and plants, and his fish, crabs, shells, 
coral, and seaweed look almost as 
natural as life. Many of his works 
are still to be seen in museums, and 
are highly valued. 

About the same time pottery was 
made in Holland, especially at Delft, 
where the blue ornamented ware 
called delft was first manufactured. 
From Holland the art was carried to 
¥'ngland, where much delft ware was 
made. About the middle of the 
last century, Josiah Wedgwood, an 
English potter, became very cele- 
brated, and found cut how to make 
many new and_ beautiful wares. 
Other potters became noted after 
him, and now much of the finest 
pottery comes from England, espe- 
cially from Staffordshire, where there 
are many potteries. The making of 
fine table earthenware is now carried 
on in the United States at Trenton 
and Jersey City, N. J., at Liverpool, 
Ohio, and other places. 

The Chinese and Japanese have 
known how to make pottery from 
the most ancient times; and the 
Chinese say that they made porce- 
lain before the time of Christ. Por- 
celain or china ware had been car- 
ried to Europe long before it was 
found out how to make it, which 
was not known until the seven- 
teenth century. It had been known 
for about two hundred years what 
the Chinese put into it, but the kao- 
lin or white CLAY used had not 
been found in Europe. In 1711 a 
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man named Bottger, who was try- 
ing to find out the secret of porce- 
lain-making for the Elector of Sax. 
ony, was one day astonished to find 
that his wig was much heavier than 
usual. On asking his servant the 
cause, he was told that he had got 
out of hair-powder and had used a 
kind of white powdered clay to dress 
his wig with. Bottger examined the 
clay, and tried it in making porce- 
lain, and was delighted to find that 
it was true kaolin. A factory was 
built in Meissen, twelve miles from 
Dresden, and the porcelain which 
is still made there is generally called 
Dresden porcelain. Though Bott- 
ger tried to keep the secret, one of 
his workmen ran away with it to 
Vienna, where a factory was built in 
1720. These two factories have al- — 
ways been noted for fine porcelain, 
and most of the little groups of 
painted China figures are made in 
them. Akind of porcelain was made 
in France about the same time, but 
it was not until 1786, when kaolin ~ 
was found by accident by the wife of 
a country physician, that much of it 
was made. The principal French ° 
factory is at Sévres, where much of 
the finest porcelain is now made. 
Fine porcelain is also made in Staf- 
fordshire, England. Good porcelain | 
is made in the United States at 

Greenpoint, L. I. and at Trenton, 
N. J. These factories make chiefly 


| plain table ware, but some fine deco- 


rated ware is now made at Green- 
point, 

The word pottery is in French 
poterze, which is from the Greek 
poterzon, drinking cup. 

POUND, a measure of weight, in 
use in Englandand the United States. 
There are two kinds of pounds, the 
avoirdupois or commercial pound, 
containing 16 ounces, or 7000 grains, 
and the Troy pound, containing 12 
ounces, or 5760 grains. Allcommon 
articles are sold by avoirdupois 
weight, but gold, silver, jewels, and 
precious stones (excepting diamonds 
and pearls, which are weighed by the 
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(CARAT) are sold by troy weight. 
| Apothecaries’ weight is the same in 
‘grains, ounces, and pounds as Troy 
weight. 

The word pound is in Anglo-Saxon 
jpund, from the Latin pondus, a 
weight, from fondere, to weigh. 

Avoirdupois is from the Old En- 
‘glish aver de pezs, goods of weight. 

Troy weight is so called from 
Troyes, in France, where it was first 
adopted in Europe. The troy ounce 
iis said to have been brought from 
(‘Cairo during the Crusades. 

POUND STERLING, a denomina- 

‘tion of money in Great Britain. There 
‘is no coin of this name, but the gold 
sovereign, worth about $4.86, is of the 
ssame value. The pound is divided 
into 20 shillings of 12 pence each. 
In Saxon times, about A. D. 670, the 
pound sterling was a pound troy of 
silver, divided as now into 20 shil- 
lings, so that the shilling was then 
three times as large asnow. About 
the time of Henry II. money began to 
be called sterling, from the Easter- 
lings or merchants from the Baltic 
and Germany who visited London, 
some of whom were _ probably 
employed in coining, and it has ever 
since kept the name. In the early 
coinage the silver penny or sterling 
was marked with a deep cross in it so 
that it could be broken across. 
When broken into two parts, each 
was called a halfpenny, and when 
into four, each was called a fourth- 
thing or farthing. Larger silver 
pieces of fourpence were also coined, 
called from their size greats or groats. 
The first shillings were coined in the 
reign of Henry VII. (1504), and the 
first copper coins in the reign of 
Charles II. (1665). The guinea, so 
called because it was made of Guinea 
gold, was first coined in 1666, It 
varied in value until 1777, when it 
was fixed at 21 shillings. None have 
been coined since 1817, when sover- 
eigns were first issued. 

PRAIRIE-DOG, a small animal 
halfway between a marmot and a 
prairie squirrel, common on the west- 


ern prairies of America. It is about 
a foot long with a tail four inches 
more, is reddish cinnamon-brown 
above and yellowish white below, 
with a head somewhat like a wood- 
chuck’s, and strong fore claws with 
which it digs deep burrows.  Prairie- 
dogs live in villages, sometimes of 
many thousands, with their burrows 
close together, extending for miles, 
and so deep as to make it dangerous - 
to ride among them. They pile up 
the earth at the mouth in a mound, 
on the top of which they sit on their 
hind legsina comical manner. If any- 
one approaches they tumble quickly 
into their holes, but presently return 
and peep out again with their bright 
little eyes. Their food is entirely 
vegetable and their flesh is tender 
and juicy. Their chatter is somewhat 
like the yelp of a puppy, from which 
it is supposed they got their name, 
for they have no resemblance to a 
dog. Rattlesnakes often live in the 
same burrows with them without 
harming them. The French Cana- 
dians call the prairie-dog fetzt chien 
(little dog) and the Indians wzshZon- 
wztsh. It is sometimes called also 
prairie-marmot. The prairie-dog is 
a MAMMAL of the order gézres, or 
gnawing animals. 
> PRAIRIE SQUIRREL, a kind of 
marmot or ground squirrel living in 
the western prairies of America. 
There are several varieties, of which 
the best known is the striped prairie 
squirrel. It is about six inches long 
with a tail of four inches, is dark. 
brown above and yellowish below, 
its back marked with eight or nine 
stripes with yellowish spots. It 
lives in shallow burrows and feeds on 
grasses, roots, seeds, field mice, and 
insects. In Iowa, Wisconsin, and 
some other Western States it is called 
gopher, but it is not a true gopher. 
The California Prairie Squirrel is 
about eleven inches long with a tail 
of eight inches, is a mottled black, 
brown, and yellowish brown above 
and pale yellow below, and has a 
white patch on the sides of the neck 
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and shoulders, This squirrel does 
much damage to grain fields and 
vegetable gardens. 

The prairie squirrel is a MAMMAL 
of the order glzres, or gnawing 
animals, 

PRAIRIE WOLF. See WOLF, 

PRECIOUS STONES. Under this 
name are included all kinds of rare 
and beautiful stones which are 
worn as ornaments. They are some- 
times called gems, but this name is 
more properly given to precious 
stones after they have been cut 
or engraved. Precious stones are 
found in different parts of the world, 
chiefly in the veins or cracks of 
rocks, in earth which has been 
washed down from hills, and in 
the gravel and sands of rivers. In 
their natural state they are usually 
rough and shapeless, like worn peb- 
bles, and have to be cut and pol- 
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ished before they show their beauti- 
ful colors. 

Precious stones may be divided 
into three classes, according to the 
materials of which they are made: 
the CARBON class, the alumina (see 
ALUMINUM) class, and the silica 
(see SILICON) class. The only one 
of the carbon class is the DIAMOND, 
which is made up of pure carbon. 
In the alumina class are included 
all the stones properly called SAP- 
PHIRES, among which are the true 
sapphire, the oriental RUBY, the 
oriental emerald, the oriental topaz, 
and the oriental amethyst. All these 
are made up of pure alumina, colored 
in different ways. The silica class 
includes the OPAL, the AMETHYST, 
and the AGATES, among which are 
the carnelian, chalcedony. onyx, 
sardonyx, and blood stone. These 
are all made up chiefly of silica, 
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Between the alumina class and the 
silica class are several kinds of 
stones, which are made up partly of 
alumina and partly of silica, united 
with some other things. Among 
these are the true EMERALD and the 
true TOPAZ, which differ from the 
oriental emerald and the oriental 
topaz. There are also some other 
stones, such as the GARNET, made 
up of different things, which are 
counted among precious stones, 
though they are not worth much. 
The PEARL and some other things, 
such as CORAL, conch SHELL, AM- 
BER, malachite, TURQUOISE, and 
LAPIS-LAZULI, though used in mak- 
ing jewelry, are not properly pre- 
cious stones. 

The most valuable of the pre- 
cious stones, and those.which rank 
the highest as jewels, are the ruby, 
the sapphire, the diamond, and the 


emerald. The diamond is generally 
called the most valuable of all stones, 
but this is an error; a ruby and a 
sapphire of the same size would be 
worth more. The sizes of diamonds 
and other jewels are told by their 
weights, called CARATS. The sizes 
of jewels of one, two, three, four, and 
five carats are shown in the picture. 
The lines on the sides show the 
height of each stone. A fine ruby of 
the size of one carat would be worth 
about $450, a sapphire $300, a dia- 
mond $150, and an emerald $100. 

Precious stones are used chiefly 
for ornament, but diamonds are 
used for cutting glass and for cut- 
ting other diamonds and _ precious 
stones; and diamonds, rubies, and 
sapphires are put into watches for 
the machinery to work on. Small 
bits of precious stones are made alsa 
into lenses for MICROSCOPES. 
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Artificial precious stones are made 
out of a kind of glass called strass 
Or PASTE, which is made of all 
colors. Some of them are very 
beautiful, and can scarcely be told 
from realones. A few real precious 
stones have also been made, but 
only very small ones. 

PRINTING. This art was known 
to the Chinese as early as the sixth 
century, but their printing is differ- 
-ent from ours. We print from mov- 
able types, each of which is one let- 
_ter, set together so as to form words 
and lines and pages; and after the 
printing is done they are distributed, 
that is, the pages are taken to pieces 
word by word, and each type put 
back into its little box; but in the 
Chinese way, which is called block 
‘printing, each page is engraved by 


itself on a block of wood, and can- | 


not be taken apart. It is not known 
who first found out how to print 


from movable types; the Germans | 


say that it was John Gutenberg of 
Strasburg, but the Dutch say that 
Laurence Coster of Haarlem was 
the first to do it, and that Guten- 
berg, who was Coster’s workman, 
stole the secret from him. Print- 
ing types are described in the arti- 
cle TYPE. 

Composition, Printing may be 
divided into two parts: first, the 
composition, or setting up of the 
types, and second the press-work, 
or printing on the paper. The per- 
son who sets the type is called a 
compositor. He stands before his 
case, a high frame which holds two 
shallow trays, divided into little 
boxes. One of these trays, called 
the lower case, lies in front on the 
top of the frame, and slopes a little 
forward; the other, called the upper 
case, is placed behind the lower 
case, and is a little more sloping. 
The lower case has fifty-four little 
boxes, in twenty-six of which are 
kept the twenty-six small letters of 
the alphabet, and in the others the 
figures, the punctuation marks, and 
little pieces of lead called spaces. 
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The lower case boxes are of different 
sizes, because there are many more 
of some letters used than of others. 
In common printing only one z is 
used to sixty e’s and forty a’s and 
o's. The upper case is divided into 
ninety-eight little boxes, all of the 
same size, which contain large and 
small capital letters and spaces. 

Italic or slanting letters (see AL- 
PHABET) are kept in other cases. 

In setting type the compositor uses’ 
a composing-stick and arule. The 
composing-stick is a little steel frame 
or box, with a bottom, one side, and 
two ends. One of the ends is mov- 


able and is fastened by a screw, so 
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Composing Stick. 


that it may be set to any width. In 
composing it is set just the length 
of the line, and it will hold about 
fifteen lines of the type used in this 
Cyclopedia. The rule is a piece of 
thin smooth steel of the length of the 
line and the height of the type. | 
When the compositor is ready to set 
type, he takes the stick in his left 
hand, holding it with the bottom 
toward him with his thumb, which 
he puts inside of it, and places the 
rule in it against the side; he then 
picks up the type, one by one, and 
sets them up against the rule, begin- 
ning at the right, and going toward 
the left, and placing the type with 
the nicks, which he feels with his 
fingers, outward. He does not look 
at each type, for he knows by long 
use in which box each letter is. 
When the line is filled up, he looks 
at it to see if the words are spaced 
right—that is, if all the words are 
the same distance apart, and if not 
he arranges them as they ought to 
be. This is called “ justifying.” 
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When the line is justified, he takes 
out the rule and places it in front of 
the line just set, and then goes on to 
set another line. Types are some- 
times set “solid” and sometimes 
“leaded.” When solid, they are set 
up in the stick one line on top of 
another, so that the types of one line 
touch those of the next one; when 
“leaded’”’ a thin slip of lead is put 
between the lines to keep them 
apart, so that when printed they 
have a more open look. 

If you try to read a line of type 
you will see that the letters are 
turned the wrong way. This is be- 
cause you look at them from the 
bottom. If you turn the line over, 
end for end, so that the right side 
will come on the left, and print from 
it, you will see that the letters will all 
come right, and that the line will 
read from left to right, just like a 
printed page. When the stick is 
full—that is, when as many lines are 
set up in it as ‘t will hold, the com- 
positor empties it by sliding off the 
type on to a “galley,” Galleys are 
long narrow trays, made generally 
of brass, with a rim on the two sides 
and the upper end to keep the type 
in place. Each stickful of type is 
emptied into the galley one after the 
other until it is full. A galley will 
hold about eleven stickfuls of the type 
of this Cyclopedia, or. three columns. 
When the galley is filled the type is 
fastened tight with wedges so that 
it cannot be shaken or moved out of 
place. The face of the type is then 
inked by rolling over it a little roller 
covered with printer’s ink. This has 
to be done carefully, for if there is 
too much ink on the roller, it will 
fill up the type and make them blot. 
A sheet of paper about as large as 
the galley is now laid on the type, 
and a heavy roller covered with a 
piece of woollen blanket is rolled 
over it, or it is pressed in a proof- 
press. When the paper is taken up 
a copy of the type will be found 
printed on it. This is called a 
**proof.” The proof reader reads 


the proof carefully and marks all the 
mistakes in it, when it is sent back 
to the compositor, who corrects the 
errors in the type. A second proof 
is then taken, and the proof reader 
reads it to see if all the mistakes 
which he marked have been cor- 
rected. Sometimes several proofs 
are read. When it is found out 
that the type is right, the type in the 
different galleys is made up into 
pages, when it is customary to read 
another proof called a page-proof, 
so as to be sure that everything is 
correct. As the pages are finished 
they are put upon the “imposing 
stone,” a table with a thick smooth 
marble top, and made up into forms. 

A form is composed of as many 
pages of a BOOK as can be printed 
at once on one side of a sheet. 
The pages, which are so arranged 
that the sheet printed from them 
will come right when folded, are 
put together in an iron frame called 
a “chase,” and tightly wedged so 
that none of the type can drop out 
when the form is lifted up from the 
imposing stone. This is called 
“locking” the chase. The form is 
then “ planed ’—that is, the surface 
is made even by going over the face 
of the type with a wooden block 
called a “ planer,” and forcing them 


down by blows of a mallet. It is 
then ready for printing. 
Type Composing Machines. 


Though type is still set in many 
places by hand, much of that used 
in book and newspaper offices is set 
on machines called composing ma- 
chines. Composition by hand is 
tedious and expensive, and even in 
quite early times efforts were made 
to devise a machine which would do 
the work more speedily and econom- 
ically. There are many kinds of 
these machines, invented in different 
countries, but they may be all divided 
into three kinds or styles: 1. Those 
that set up common type; 2. Those 
that cast type and set them up like 
common type; and 3. Those that 
¢ast type in a solid line. 
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The first attempt to make a ma- 
chine that would set type was made 
by William Church of Connecticut in 
1822. His typesetter, which worked 
by a keyboard, was followed by 
many others, both in this country 
and in Great Britain, but none were 
very successful because each machine 
required several persons to operate 
it, so that the cost of type-setting 
was nearly as much as setting by 
hand. The typesin the Church ma- 
chine were remelted after use, by 
which means the inventor avoided 
the problem of distribution. A few 
ae later an Englishman named 

oung made a machine which ls 
said to have set 13000 types in an 
hour, but the pieces had to be ar- 
ranged in lines and distributed, which 
required three persons besides the 
machine operator. In 1840 a ma- 
chine which distributed the type after 
using was patented in England, and 
in 1843 a similar machine by Fred- 
erick Rosenberg in America, Other 
American inventors are Mitchell, 
Alden, Felt, Brown, Westcott, Kas- 
tenbein, Paige, Richards, and Burr, 
and more recently Thorne, MacMil- 
lan, Mergenthaler, and Lanston. 
Some of the earliest ones had alarge 
sale, but the only ones much in use 
now are the four last named. 

Of these four, the Thorne and 
MacMillan machines, both of which 
are operated by a keyboard, set 
common type made in the usual way. 
The Thorne is a combined setting 
and distributing machine, but in the 
MacMillan the setting and distribu- 
ting are done by separate machines. 
The Thorne machine is the one 
most used, and it and the Simplex, 
an improvement on it, have had a 
large sale. 

Of the second class of composing 
machines, the Lanston or Monotype 
is the most successful. It is oper- 
ated by a keyboard, and both casts 
and sets type. Somewhat similar to 
it is the Goodson graphotype ma- 
chine, which works electrically. 

The third class includes machines 
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which cast type ina solid line instead 
of singly. Of these the linotype in- 
vented by Ottmar Mergenthaler of 
Baltimore has been the most suc- 
cessful. In this machine each type 
is represented by a brass matrix (see 
TYPE). As the operator works the 
keys these matrices fall one by one 
into place until a line is formed. 
This line then passes to a wheel and 
is carried to the mold-pot, where 
molten metal is forced by a pump 
into the matrices. It casts solid in 
a second, the line of type thus molded 
is pushed out to a galley, and the 
matrices are carried back to be dis- 
tributed in their proper places. The 
entire work, which needs but one 
man, is automatic. The operator 
merely fingers the keys and the ma- 
chine does the rest. About 4000 
ems, representing 7000 type char- 
acters, may be set by a good operator 
in an hour. _ The chief defect in this 
machine is that the entire line has to 
be reset if changes or corrections 
are needed. But it is more used 
than any other machine, especially 
in newspaper offices. The first suc- 
cessful Mergenthaler machine was 
made in 1884. It was first used on 
the New York Tribune, and now 
nearly all the other great newspapers 
have adopted it. Many improve- 
ments have been made in it in the 
past few years. 

Printing Press. There are many 
kinds of printing presses, but I shall 
tell about only three kinds: platen 
presses, cylinder presses, and rotary 
machines. Platen presses have a 
flat bed for the types, which are im: 
pressed by a flat platen. One kind 
of platen press is shown in the pic- 
ture of the Washington press. In 
this the press is seen shut up ready 
to print, the form of type being 
under the platen, a. When the press 
is open the bed lies outside of the 
platen on the frame 4. When the 
printer is ready to print, he rolls an 
inking roller over the form so as to 
cover the face of all the type evenly 
with ink. He then spreads a sheet of 
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damped paper on the under side of 
the tympan, a thin wooden frame 
so fastened with hinges on the right 
side of the bed that it can be raised 
up and shut down on it. The tym- 
pan has a kind of cover called the 
frisket, a frame made of thin iron 
which will shut down on the tympan 
so as to hold the sheet of paper and 
keep the ink from soiling its edges. 
After spreading the paper smoothly, 
the printer shuts down the frisket 
on it, which covers all the paper ex- 
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Washington Press. 


cept the part to be printed on. He 
then turns down the tympan on to 
the form, which brings all the part 
of the paper uncovered by the 
frisket on to the face of the type. 
If you now look at the picture, you 
will see a little crank or handle, ¢, at 
the side of the press. The printer 
turns this round and the whole bed 
of the press, with the form of type 
and the tympan and frisket, moves 
along until it comes under the platen 
a. Theplaten isa heavy and strong 
frame of iron, a little larger than the 
form of type. The under side of it is 
smooth and flat, so that it will press 
evenly on all the type. As soon as 
the form comes under the platen, 
the printer takes hold of the lever or 


arm, d@, and pulls it toward him. This 
brings the platen down very hard on 
the back of the tympan, and presses 
the sheet of paper to be printed 
down on to the face of the type. 
The printer then raises the platen 
from the type by pushing back the 
lever, and turns the crank back- 
ward, which brings the form and 
bed out from under the platen and 
into its place again. He next turns 
back the tympan and then the frisket, 
takes the printed sheet off the tym- 
pan, and lays it on a table, 
and is then ready to print an- 
other sheet. This kind of 
hand press is not much used 
now in book-printing. The 
platen presses now used go by 
steam, and the bed holding 
the form of type is pressed up 
against the platen, instead of 
the platen being brought down 
on to the type. 

In the cylinder press there 
is no platen, but the bed, 
which is flat, is shoved for- 
ward and backward under a 
great turning cylinder or 
roller, covered with a_ soft 
blanket or rubber sheet, which 
rolls over the type and presses 
the paper down on to it. 

The rotary machine, on 
which the great daily news- 
papers are printed, has no flat bed 
like platen and cylinder presses. 
The printing is done by stereotype 
plates which are not laid flat, but are 
bent round and fastened on to the cyl- 
inder itself. .The cylinder is just 
large enough to hold the plates so 
that in turning round once it prints 
one side of the sheet. The paper is 
pressed against the type cylinder by 
a smaller roller which rolls on it and 
turns at the same time. In the best 
newspaper presses, the paper, instead 
of being put in, or “fed” as it is 
called, in sheets one at a time, is 
printed from a great roll, and the 
sheets cut off afterward. Inthe web 
perfecting press, so called because 
the paper is in a large web-roll two 
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to four miles long, the roll is put at 
one end of the press so that it 
will turn round easily, and the end of 
the paper is unrolled and drawn in by 
the press as fast as it is needed to 
print on. It moves at a speed of 
about nine or ten miles an hour. It 
goes down first between one cylinder 
with the plates fastened around it 
and another cylinder that pushes the 
paper against the letters. This 
prints one side of the newspaper. 
The web next passes between two 
more cylinders, which print the 


other side, and then between a third 
pair of cylinders, which make several - 
cuts across the web at the right 
places, dividing it up into parts, 
each part being a newspaper fully 
printed. The papers are not thus 
fully cut off, and the web moves on a 
little further until it comes to a set of 
rollers which turn faster than any of 
the others, By these each news- 
paper is separated from the one next 
to it and hurried along to the folding 
machine, where it is folded into the 


| shape wanted far more neatly than 


Hoe’s Web Perfecting Printing Press. 


can be done by hand, at the rate of 
about three hundred a _ minute, 
Newspapers to be sent by mail are 
folded differently from those which 
are to be sent round by carriers, but 
the machine can be made to fold 
them in any way. The picture gives 
but little idea of the great size of this 
wonderful machine, which fills a 
space about twenty-four feet long 
and six feet wide. It is made up of 
a great many parts, all of which 
work together so perfectly that the 
machine needs but little care when 


printing. Only about twelve hun- 
dred sheets could be printed by a 
man on the old-fashioned hand press 
in a day, but web-machines will 
print from 5000 to 50,000 sheets 
in an hour, and fold them all. Web- 
machines began to be used first in 
1853; since that time great improve- 
ments have been made in them by 
Applegate of London, Marinoni of 
Paris, and Hoe of New York. Ina 
new press, made by R. Hoe & Co., of 
New York, for the New York Her- 
ald, the naper, which is double the 
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width of a newspaper, is fed from 
three rolls, and will produce 90,000 
four-page papers, all pasted, folded, 
and counted, in an hour. 

Books are generally printed in this 
country on the Adams press, and in 
England or the Albion press, in 
which the type is laid on a flat bed 
and pressed upward against the 
platen. Fine books, with fine illus- 
(rations, and magazines are printed 
on cylinder presses. Job work is 
largely done in this country on the 
Gordon press, and in England on the 
Cropper press. When all the sheets 
of a book are printed, they are dried 
by hanging them across wires in a 
drying-room. The printed sheet is 
then quite rough, the type having 
made little dents all overit. To take 
these dents out, the sheets are put, 
after drying, into a press where they 
are pressed very hard between sheets 
of smooth pasteboard. This makes 
the paper smooth, just as you see it 
in any bound book. After pressing, 
the sheets are ready to go to the 
binder. (See BOOK.) 

Stereotype and ElectrotypePiates. 
Books are now seldom printed from 
the types themselves, but from plates 
made from the type. A plate has a 
face just like the type, but its back 
is solid lead, so that it cannot be taken 
apart. Thereare two kinds of plates, 
stereotype plates and electrotype 
plates. In making stereotype plates 
one or more pages of type are locked 
inachase. The face of the type is 
then oiled, and covered with a mix- 
cure of plaster of Paris (see GYPSUM) 
and water, about as thick as cream, 
which is kept from running off by a 
raised rim. The oil prevents the 
plaster from sticking to the type, 
and ina short time it becomes so hard 
that it may be taken off, when it will 
be found to be an almost perfect 
mould of the type. This is now 
trimmed smooth on the back and 
edges with sharp knives and placed 
in a shallow iron pan so made that 
when it is put into a vessel of melted 
type metal the metal flows in and 


fills the pan. The pan is then taken 
out and cooled, and the plate, when 
cleared of the plaster, which is broken 
off from its face, will be found to be 
about a quarter of an inch thick. It 
is then carefully trimmed, and 
mended where letters are broken, 
and the back is shaved down until 
the plate is all over of the same thick- 
ness. It is then fastened toa wooden 
back which is just thick enough to 
make the whole as high as a type, 
and is ready to be made up intoa 
form with other pages. Stereotype 
moulds for newspapers are generally 
made of a kind of PAPIER-MACHE 
instead of plaster. Plates can be 
made much quicker in this way, it 
taking only about half an hour to 
cast a newspaper page. 

In making electrotype plates, the 
form is made up in the same way as 
in stereotyping. A sheet of wax 
fasténed in an iron plate is laid 
down on the face of the type, and 
pressed on it until a perfect mould 
of the type is made in the wax. 
The mould is next taken off and 
covered with a thin coat of black- 
lead, when it is put into a bath 
containing a solution of copper, 
which, by means of ELECTRICITY, 
as told about under METAL WORK, 
is made to fasten itself in a thin film 
on the black-lead. When this has 
grown to be about as thick as a 
sheet of writing paper, the mould is 
taken out of the bath and the cop- 
per taken off from it. The shell, as 
it is called, looks like a sheet of cop- 
per with all the letters punched up, 
but the face is an exact copy of 
the type. It must be backed before 
using, the same as the stereotype 
plate. 

The word printing is for imprint- 
ing, which is from the Latin z- 
primere, to stamp. 

PRUNE. The best prunes come 
from France, where several kinds 
of plums are raised especially for 
making prunes, ,The chief kinds 
used are the quetsche plum, some- 
times called German prune, and the 
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Juliana plum. They are dried in 
ovens which are slightly heated, 
and into which they are put several 
times. The finer kinds are made from 
a larger and sweeter plum, called 
the Catherinea or St. Catherine, 
and are more carefully dried than 
the common ones. They are the 
ones which come packed in orna- 
mental paper boxes, the others 
being usually put up in wooden 
boxes and jars. The most French 
prunes come from Brignolles and 
Bordeaux. French prunes are gen- 
erally eaten by hand and not cooked 
as preserves. Cooking or stewing 
prunes are brought mostly from 
Bosnia and Servia; those from Ser- 
via are dried over wood fires and are 
apt to be a little smoky. A few 
come from Hungary and Bohemia, 
but they also are smoky. 

The word prune is from the Latin 
prunum, Greek prounon, a plum. 

PUMICE, akind of mineral thrown 
out from volcanoes. It is very 
hard, brittle, and porous (full of lit- 
tle holes), and so light that it will 
sometimes float on water. It is of 
various colors, such as white, gray, 
yellow, brown, and black, but is 
commonly grayish white. Pumice 
is used both in the lump and ground 
to powder for polishing wood, 
stones, metals, ivory, glass, and for 
rubbing down parchment, vellum, 
and some kinds of leather. It is 
brought mostly from Italy and Ger- 
many. 

The word pumice is from the Lat- 
in pumex, pumice-stone. 

PUMP. In the article BAROME- 
TER is toid how the pressure of the 
air on the surface of water will 
drive the water up into a tube from 
which the air has been sucked out. 
The common suction pump works 
on the same principle, as will be seen 
from the pictures, which show a 
pump in a well, the surface of the 
water being atc. In Fig. I the han- 
dle is raised as is always done in be- 
ginning to pump. This pushes the 
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the water. If the piston were 
solid, it would push the air down be- 
fore it, and this would push the water 
down too; but it has a VALVE 


Fig. 1.—Suction Pump. 


which opens on the top like a little © 
door and lets the air pass up 
through it. The handle of the pump 
is next pushed down, which brings 
the piston up. As soon as the pis- 
ton begins to move upward the press- 
ure of the air above shuts the valve 
so that the air which went up 


> 
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Fig. 2,—Suction Pump. 


through it cannot get back again. 
This leaves some room below the 
piston. There is another valve 4 
in the lower part of the pump, which 
in Fig. 1 is shown shut. When the 
piston moves up, as in Fig. 2, the 


PUMP 


pressure of the air on the surface of 
the water ¢ forces open the valve 
6, and the water passes up into the 
pump and fills the space where the 


Fig. 3.—Suction Pump, 


air was. If the handle of the pump 
be now raised again, the piston @ 
will go down below the rest of the 
air and into the water, which passes 
up through the valve a. When the 
piston goes down, the valve 4 closes 
so that the water which passed up 
cannot go back again, and the next 


Fig. 4. 


—Force Pump. 


time the piston goes up the water is 
raised so high that it flows out of 
the spout, as in Fig. 3. Thus, the 
piston draws out the air in the 
pump, and the pressure of the out- 
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side air on the surface of the water 
in the well at ¢ forces the water up 
the pump. 

The Force Pump is muchused for 
forcing water up into the higher 
stories of dwellings. In this pump, 
which is shown in Fig. 4, the piston 
a has no valve in it, but fits tightly 
in the tube. When it is raised up 
the air above it is pushed out, and 
this leaves an empty space below, 
between the piston and the water; 


or rather it would leave an empty 
space if the water did not rush in to 
fill it. Just as soon as the piston 
goes up the valve 4 opens, and the 
water rushes up from the well and 
fills ‘the tube below the piston. If 
now the piston be brought down by 
pushing down the handle of the 
pump, the water is pushed down 
again. This closes the valve 8, so 
that the water cannot get back into 
the well again; so it is furced to go 
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up through the valve ¢ into the pipe 
d. When the piston is raised again 
the water in @ would be pressed 
back into the pump again by the 
air above, if it were not for the valve 
e, which closes and stops it. The 
valve 4 then opens again and lets in 
more water; the piston comes down 
again, the valve 4 closes again, and 
the water again opens the valve ¢ 
and forces the water above up the 
pipe @, and so it goes on until the 
water in @ is forced up as high as 
wanted, when it runs into a tank 
made for it. 

The Chain Pump, Fig. 5, is an end- 
less chain, with little cups or round 
flat pieces on it, which passes 
through a pipe just large enough to 
fit the cups. The chain goes over a 
wheel or barrel A at the top, which 
is turned round by a WINCH, and 
around another wheel B under the 
water, The water is carried up the 
pipe by the cups until it is high 
enough to pour out of the spout, as 
in the picture. The arrows show 
the way the chain moves round. 

The word pump is found in many 
languages; in French it is pompe, 
in Italian fompa, in German pumpe, 
in Swedish pump, and in Danish 
pompe. itis perhaps an imitation of 
the sound of splashing water. 

PUMPKIN, the fruit of a plant of 
the GOURD family, to which the 
squash also belongs. The pumpkin 
and the squash probably grew first 
in America, though some writers 
think they were known to the 
Romans, who had a vegetable some- 
what like a pumpkin, but was more 


likely a melon of some kind. The 
Mexicans grew very large pumpkins, 
and pumpkin and squash seeds have 
been found in Peruvian tombs. The 
pumpkin piant is a vine which often 
runs more than twice the length of a 
man, and which has large, yellow, 
bell-shaped flowers. The fruit of the 
common field pumpkin is at first 
green, but when ripe is bright 
orange; but there is a kind which 
is dark green when ripe, and another 
which is striped green and yellow. 

Pumpkins are now used chiefly for 
feeding cattle. They are used in 
New England for making pies and 
as a boiled vegetable like squash, 
but some kinds of squashes are pre- 
ferred to them by most people. 
Boys make jack-o-lanterns out of 
pumpkins by cutting off the top, 
scraping out the soft part, and cut- 
ting eyes, nose, and mouth on one 
side. When a lighted candle is put 
in one of these at night, it looks 
much like a fiery face. 

The word pumpkin was spelled 
pompion in old times, and is from 
the Old French pompon, Greek Ze- 


pon, a melon. 


PUTTY, a cement used by gla- 
ziers to fasten panes of glass into 
window frames, and for other pur- 
poses. It is made of whiting (see 
CHALK) and linseed oil. The whit- 
ing is dried, pounded, and sifted, 
and stirred into the oil. When it is 
stiff enough it is worked by hand, or 
with a hammer, on a board until it 
is smooth. 

The word putty is in French 
potee. 
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QUAGGA, a kind of zebr?, found 
in South Africa. It is about four 
feet high at the shoulders, has a 
small head with short ears, a short 
upright mane, and a tufted tail. 
On the neck and shoulders it is 
dark brown beautifully striped with 
black, the back and hindquarters 
lighter brown with stripes, and the 
lower parts white without stripes. 
It thus differs from the real zebra, 
whose legs are striped like its body. 
The quagga is found in large herds, 
generally with gnus and ostriches, 
but not with zebras. It is swift and 
strong, and when domesticated 
good-natured and _ obedient. Its 
fiesh is coarse, but is eaten by the 
natives. 

The word guagga, sometimes 
spelled guacha, is supposed to be 
South African. 

QUAIL. There are several kinds 
of quails in the United States, but 
the one best known is the common 
quail, or Bob White, so called be- 
cause the notes of the male birds in 
the breeding season sound like “ Ah, 
Bob White.” This bird is brownish- 
red marked with gray on the back, 
and whitish marked with brown 
below. It is called quail in New 
England wherever the ruffed grouse 
is called partridge, and partridge in 
the Middle and Southern States 
wherever the ruffed grouse is called 
pheasant. But some other name 
ought to be given to it, as there are 
no real quails nor partridges in 
America, Quails live in flocks and 
usually have a leader whose call they 
follow. They spend their time usu- 
ally on the ground, seeking their 
food, which is mostly seeds, berries, 
and insects, among the leaves, and 


seldom fly up into trees excepting 
when frightened. They rest at night 
on the ground, sitting together with 
their heads outward, so that they can 
each fly in a different way if dis- 
turbed. They lay ten or fifteen pure 
white eggs, and raise only one brood 
each season. Many quails are 
caught in snares and nets every year, 
and sent to our markets. The flesh 
is white, tender, and juicy, and much 
prized for food. 

The European Quail, which is a 
little smaller than the bird called 
quail in this country, lives in Africa 
in the winter and in Europe in the 
summer. Every spring great flocks 
of them cross the Mediterranean 


|and spread all over Europe, going 


back to Africa in September. In the 
Greek Islands they sometimes come 
in such great numbers that the sky 
is said to rain quails. They are so 
tired after their long flight that they 
often fall to the ground, and thou- 
sands are sometimes found drowned 
along the shores, which have fallen 
into the sea on their way across. 
The quail is a very quarrelsome bird, 
and in ancient times it used to be 
trained to fight like the game cock. 
Many are still trained in this way 
in the East, and made to fight for 
amusement. 

The quail belongs to the order 
galling or gallinaceous BIRDS, and 
to the partridge family. 

The word quail is in Old French 
guaztle, and in Italian guagl¢a, from 
the Middle Latin gwaguzla, so called 
from its cry. 

QUARTZ, the common name of 
SILICON oxide or silica, the most 
abundant of all minerals. When 
pure it is found in beautiful crystals, 
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as clear asice or glass. It is so 
hard that it will scratch glass and 
strike fire against steel. When 
quartz is of a violet color it is called 
AMETHYST. Other kinds of quartz 
are called AGATE, carnelian, chal- 
cedony, FLINT, and JASPER. Clear 
quartz or rock crystal was once 
much used for vases, cups, and or- 
naments, but glass, which can be 
cut much easier, has now mostly 
taken its place. 

The word quartz is from the Ger- 
man guarz, rock-crystal. 

QUICKSILVER. See MERCURY. 

QUINCE, the fruit of a tree which 
grows in mild climates, and which 
belongs to the same family with the 
pear and the apple. The quince 
tree is little more than a shrub, 
though it sometimes grows nearly 
three times the height of a man. 
The flowers are white or rose-color, 
and the fruit is usually pear-shape, 
but some quinces look more like an 
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apple. Quinces are not good to eat 
raw, but are usually preserved, or 
made into tarts, marmalade, or jelly. 
They have a fine flavor, and are 
used to season other preserves. A 
drink, something like cider, is also 
made from them. Quince seeds 
have much mucilage in their skins, 
and jelly is sometimes made from 
them and the parings of the fruit. 
A dressing for the hair, called ‘ban- 
doline, is also made from the mucil- 
age, mixed with alcohol and per- 
fumed. The quince was known to 
the Romans in Cato’s time, and 
pictures of the tree are to be 
seen in paintings on the walls of 
Pompeii. Some think that the 
golden apples of the Hesperides 
were quinces. 

The word quince is in French 
coing, and is from the Latin cydonta, 
Greek Audonion, so called from the 
town of Cydon, in Crete, which was 
noted for fine quinces. 
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RABBIT. The common tame rab- 
bit of the United States was brought 
from Europe, where it is found 
wild. In its wild state it is always 
grayish-brown on the back, and 
. whitish below; but tame rabbits are 
of different colors, usually black, 
gray, sandy, or white. In Europe 
rabbits live in large colonies called 
warrens, in burrows dug deep into 
the ground. They usually hide dur- 
ing the day, coming out at night to 
eat, and they often do great damage 
by gnawing the bark off young trees, 
and by spoiling growing crops. 
Many are caught every year in 
snares and iraps, or by pouring 
water into their warrens and forcing 
them to run out, when they are 
caught by dogs. 
catching them is by sending a FER- 
RET into their holes. Their flesh is 
very good for eating, and their fur 
is much used for making felt HATS. 
The skins, too, are made into glue 
and size. Furriers sometimes dye 
and dress rabbit furs so that they 
can scarcely be told from ermine, 
mink, minever, or other costly furs. 
The wild gray rabbit of the United 
States is more like a hare than a 
rabbit in its habits, as it does not 
live in burrows, but makes its nest 
in thick bushes, or in holes in trees. 
It is much hunted, its flesh being 
juicy and sweet. 

_ Rabbits make pretty and _ interest- 
ing pets, and are very easy to raise. 
There are a good many fancy kinds 
sold by dealers, some of which have 
large lop ears that hang down to 
the ground, while others have one 
ear standing up and the other hang- 
ing down. Some of these are sold 
for high prices, but they are no bet- 
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ter for pets than other rabbits, and 
are sometimes much more trouble- | 
some, as they are apt to be sickly. 
The strongest and healthiest rabbits 
are those which are nearest in color 
to the wild rabbit, then the black or 
black and white, and after them 
the sandy and the gray and white, 
The male of the rabbit is called a 
buck, and the female a doe. A pair 
will increase very fast, as they will 
have young six or seven times in a 
year, and four to six each time. In 
buying young rabbits, always take 
the largest ones where there are the 
fewest in a litter. The best time to 
get them is when they are about six 
weeks old; keep them in pairs in 
separate boxes until they are about 
four months old, and after that give 
each one a separate house to live in. 
The rabbit house, or hutch as it 
is commonly called, should stand in 
a dry place, where it can have 
plenty of air. The loft of a barn or 
shed is a good place. Each hutch 
should be set on a stand about three 
feet high, as shown in the picture, 
which gives the form of a very good 
kind of hutch. It should be made 
about four feet long, two feet high, 
and a little deeper than it is high ; 
and be divided into two parts, a liv- 
ing-room anda bedroom. Each of 
these should have a door in front, 
the one belonging to the living-room 
being open and covered with wires. 
There should also be a door between 
the two rooms, which is commonly 
left open, but may be closed by 
pusning down the slide A. The 
bottom should be made of a smooth 
board, so that water will run off from 
it, and in front should bea strip of 
wood, B, which may be taken out 


O04 _ 


RABBIT 


so that the bettom board may be 
cleaned, which should be done every 
day. All parts of the hutch which 
are easily gnawed should be covered 
with tin, as rabbits have sharp teeth 
and will often eat their way out ofa 
hutch in a single night. 

Rabbits should be fed regularly, 
and three times a day. Young rab- 
bit-keepers often lose many of their 
pets from neglect. At first they feed 
them too much, and afterward they 
torget them or feed them irregu- 
larly, and they are surprised in a 
short time to find them sickly and 
moping. Rabbits need too kinds 
of food. dry food, such as oats, 
wheat, and buckwheat, with bran 


and dry clover; and soft vegetable 
food, such as the tops of carrots 
and parsnips, cabbage, parsley, 
and fine grass and fresh clover. 
They should generally have more 
dry than juicy food, and to very 
young rabbits only a very little juicy 
food should be given. If fed prop- 
erly and kept in good dry hutches, 
rabbits will keep bright and healthy, 
but if not rightly cared for they will 
show it very quickly. 

Rabbits increase so fast that if 
there were not many kinds of ani- 
mals that prey upon them, they 
would soon become a pest. This 
has happened in Australia and New 
Zealand, where there are few flesh- 
eating animals. Until 1851 there 
were no rabbits in either of those 
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countries. A gentleman who visited 
England carried back with him a 
cage full, and for a year or two sent 
their young round as presents to his 
friends. They increased so fast that 
thousands of acres have been de- 
vastated by them and many farmers 
ruined, Many plans have been tried 
to get rid of the pest, but with little 
success. It is said that fifteen to 
twenty million rabbit skins are sold 
every year in New Zealand alone 
(see THISTLE). 

The rabbit is a MAMMAL of the 
order gives, or gnawing animals, 
and of the hare family. 

The word rabbit is in provincial 
French rabotte, and in Dutch rodde. 

RACCOON. The common rac- 
coon is as large as a small dog or 
fox, and is brownish-gray, with 
black or brown markings. It has a 
sharp nose, a bushy tail, and strong 
claws with which it climbs trees. 
Raccoons usually lie in their holes 
in the daytime, and prowl around at 
night in search of food. They feed 
mostly on small mammals, such 
as rabbits and squirrels, on birds 
and eggs, frogs, shell-fish, insects, 
roots, and nuts; but are very fond 
of ripe corn, and_ often do much 
damage in cornfields. They are 
very skilful in opening oysters, biting 
off the hinge and scraping out the 
meat with their paw. They also 
watch the turtle lay its eggs in the 
sand, and steal and eat them as soon 
as it is gone. 

The raccoon is found almost all 
over the United States, but most 
abundantly in the Southern States. 
The negroes have great sport in 
winter in hunting it with dogs. 
When a “coon,” as they call it, 
runs up into a tree, they cut it down 
if they cannot shake the animal off, 
and when it falls the dogs catch it, 
Raccoons are sometimes tamed, and 
they make very cunning pets, follow- 
ing their master like a dog. The 
flesh of the raccoon tastes somewhat 
like pig, and is very good eating. 

The raccoon is a MAMMAL of the 
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order tel: or flesh eating animals, 
and of the bear family. 

The word raccoon is probably from 
the French vafon, a little rat or 
raccoon. 

RADISH, a garden plant, culti- 
vated for its root, which is eaten raw 
as a relish. It is supposed to have 
first come from western Asia, but 
it was brought to America from 
Europe, where it has been raised 
from the most ancient times. The 
root is made up mostly of water and 
woody fibre, and is not worth much 
for food. Herodctus tells about a 
kind of radish that was used by the 
builders of the great pyramid or 
pyramid of Cheops. Pictures of it 
are on the walls of the temple of 
Karnak. 

The word radish is from the Latin 
radix, a root. 

RADIUM, a metal, one of the 
ELEMENTS. Professor Henry Bec- 
querel, of Paris, found out in 1896, 
the year after Professor Roentgen of 
Wurzburg discovered X-rays (see 
VACUUM TUBES), that various sub- 
stances have the power of radiation, 
that is, to give off rays some like 
rays of light but which have nothing 
to do with light and are invisible. 
As he noted this first in experiments 
with URANIUM, he called these 
radiations “ uranium rays,” but they 
are now generally named after him 
“ Becquerel rays.” In 1898 Profes- 
sor Pierre Curie and Madame Curie, 
his wife, in making similar investiga- 
tions, discovered in uraninite, com- 
monly called pitchblende, (a greenish 
black mineral in which uranium was 
first found), a new substance which 
gave off more powerful rays than any 
other known. On account of this 
quality they named the substance, 
which was soon found to be a metal, 
radium (Latin vadzus, a ray), and 
made a new word, radzoactzvity, to 
indicate the power possessed by it 
and certain other bodies of giving 
forth Becquerel rays. Of all such 
bodies radium is by far the most 
powerful known, producing wonder- 


ful chemical and other changes in 
things near it, without any perceptible 
change in its own substance or 
energy. The rays which emanate 
from it will pass through almost 
anything, solid, liquid, or gaseous, 
penetrating even opaque things 
through which light cannot pass. It 
causes various other substances with 
which it is-mixed to glow brightly in 
the dark for a long time, burns flesh 
without heat and produces ulcers 
which are difficult to heal, destroys 
the life in seeds, and paralyzes or 
kills small animals. If chemically 
pure it would be very dangerous, as 
a very little of it would be fatal to 
every living thing near it. But ithas 
never been produced in metallic form, 
its liking for OXYGEN being such 
that it immediately mixes with it. It 
would too be very costly, for to 
procure it even in the impure state in 
which we have it, in the form of a 
chloride or bromide (see METALS), 
requires much work and an expense 
of several thousand dollars. Only 
about one-tenth of a grain can be 
obtained from a ton of pitchblende, 
which is found deep in the earth in 
Bohemia, Saxony, Cornwall in En- 
gland, and Colorado. The entire 
quantity of radium found so far does 
not amount to more than half an 
ounce. Though its scarcity and 
costliness have limited experiments, 
many persons think that it has the 
power of destroying various microbes 
or bacteria, and that it will prove 
valuable in medicine and surgery for 
the treatment of diseases not easily 
reached, as internal cancers and 
tuberculosis. Others hope that it will 
give us sometime a new means of 
lighting houses without fiame or 
heat. 

RAFT, a float made of logs or 
beams and planks fastened together. 
Sometimes rafts are built especially 
to carry heavy things, such as large 
masses of stone, down a river or 
along the sea-coast; and they are 
sometimes made to save people 
and goods on in cases of shipwreck. 
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Rafts are used, too, as stagings by 
ship carpenters in repairing vessels, 
and sometimes in building floating 
bridges across streams. In ancient 
times fire-rafts, loaded with com- 
bustible materials, were used in war 
to destroy an enemy’s vessels. Some 
too, laden with explosives, have been 
similarly used in modern times, but 
since ships have been built of iron 
and steel, such rude methods of war- 
fare have become obsolete. 

Another kind of raft is made for 
the purpose of conveying logs and 
other timber from one place to 
another, generally from the upper 
waters of a river, where the logs are 
cut, to the lower parts, where they 
are sold. Very large rafts of this 
kind are often seen on the river 
Rhine, in Germany. Great numbers 
of trees are cut down every year 
along the little streams which empty 
into the upper parts of the Rhine. 
These are made into small rafts and 
floated down into the Rhine to the 
village of Namedy, where the river 
is wide. There they are all fastened 
together and made into one large 
raft, sixty or seventy feet wide, or 
twice as wide as an ordinary house, 
and more than ten times as long. 
The raft is made of several layers of 
trunks of trees, placed one above 
the other and fastened together with 
chains. On the top is built a plat- 
form of oak and pine timber, and on 
this are houses for the owner and his 
workmen. There are often fifteen 
or twenty of these little houses, so 
that the raft looks like a floating 
village as it goes along. There.are 
sometimes seven or eight hundred 
rowers and other workmen on one 
of these rafts, as well as poultry, 
pigs, and cattle. Such a voyage 
down the Rhine is quite costly, as it 
takes much time, and a great deal 
of food is needed for so many men. 
It requires, too, a great deal of skill to 
manage so large a float, as the river 
is full of rocks and shoals, and has 
many windings in it. Such rafts 
are often sent down rivers in this 


country, especially in the North- 
west, 


where timber is pientiful. 
These rafts are floated in pieces 


down the streams to the great lakes, 
where they are put together 
iarge ones, and towed to different 
places. 


into 


Many, too, go down the St. 
Lawrence. 
On the Pacific coast rafting is a 


very important business, requiring a 
large amount of capital and many 
thousand men. 
centres of the industry is the Colum- 
bia river and its affluents, at the 
headquarters of which are great 


One of the chief 


forests that supply the material for 
logs tobe madeintolumber. These 


logs, many of them more than a hua- 
dred feet long and twelve to twenty 
inches in diameter, are made into 


immense rafts several hundred feet 


long, securely fastened together with 
chains and cables, and drawn by 


tug-boats down to the mouth of the 


river and thence seven hundred miles 
by sea to San Francisco. Some of 
these great rafts are ten or twelve 
feet high above the water and extend 
more than twenty feet below the 
surface. 


The word raft is probably from the 
Danish and Swedish raft, a beam 
or rafter. 

RAGS. All kinds of worn-out 
woven goods, no matter how smal, 
the pieces, are valuable in the manu- 
facturing arts. Cotton, linen, and 
hemp rags are made into PAPER : 
and woollen and worsted rags, if in 
good condition, are torn to pieces 
by machines, mixed with fresh wool, 
and re-spun, while the refuse is 
ground into powder, dyed various 
colors, and used by makers of 
PAPER HANGINGS as flock. Great 
quantities of rags are brought to this 
country every year for these uses, 
and great quantities also are collected 
by the street scavengers and sold 
to the junk dealers, who sort them 
and sell them to the paper makers 
and woollen manufacturers. 

The word rag is from the Anglo. 
Saxon Araczan, to tear. 


RAIL 


RAIL, the name of a family of 
pirds that live in marshes and on the 
porders of rivers, their food being 
crustaceans, worms, slugs, insects, 
and the seeds of water plants, The 
largest American rail is the fresh- 
water marsh hen, found along the 
coast of the Middle and Southern 
States. It is about eighteen inches 
long, olive-brown with brownish- 
black stripes on the back, with neck 
and breast reddish-chestnut, whence 
it is sometimes called red-breasted 
rail. 

The Salt Water Marsh Hen or clap- 
per rail is not quite so large, and has 
a neck and breast more yellowish. 
It is found from New York to Florida. 

The Virginia Rail is still smaller, 
being only about ten inches long. 
Its color is much like that of the 
red-breasted rail. 

The Carolina Rail, about nine 
inches long, is greenish-brown 
marked with black above, and ashy- 
blue below. It is found from New 
York southward, and also on the 
Pacific coast. All the rails are 
esteemed for their flesh. 

The rail belongs to the order gra/- 
latores, or wading birds. 

The word rail is from the Old 
French raa/e, from raller, torattle in 
the throat, to make a cry. 

RAILROAD or RAILWAY. Rails 
were used on roads for wagons 
drawn by horses much before this 
century, but the first real railroad 
was the Stockton and Darlington, in 
England, opened in 1825. This was 
built for hauling coal and _ other 
freight by horse power, and it was 
nearly finished before anyone thought 
of its being used to carry passengers. 
When is was opened one passenger 
coach only was provided, a rude box- 
like machine, named the Experiment, 
shown in Fig. 1. It had a row of 
benches on each side, and a long 
table in the middle, and was drawn 
by one horse, making the journey of 
twelve miles in two hours; but it 
was soon found too clumsy and 
lighter ones were built. 
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When the railroad was opened a 
long train was drawn by a locomotive 
| built by George Stephenson, at the 
rate of about twelve miles an hour, 
but for several years the principal 
work was done by horses. The 


Fig. 1.—The Experiment, first Railway 


Passengér-Car, 


horse drew the train along the level 
until adescending gradewas reached, 
where he was unharnessed, and 
trotting around to the other end of 
the wagons, he stepped into the 
rear one, which had a floor only a 
few inches above the track and was 
provided with a hay-rack, and so 
rode down the incline. People were 
then opposed to the use of the loco- 
motive ; some said it would poison 
the air, that horses would no longer 
be of use, that cows would not give 
milk, nor hens lay, that houses would 
be burned by sparks, and passengers 
killed by boiler explosions. But the 
locomotive finally prevailed, and 
regular passengers trains were run 
on the Stockton and Darlington and 
on the Liverpool and Manchester 
railways after 1829, drawn by Ste- 
phenson’s LOCOMOTIVES. Soon af- 
ter this railroads were built in the 
United States, and we have. now 
more miles laid than in all the coun 
tries of Europe put together. 

Survey of Roads. Before begin- 
ning to build a railroad between two 
places, careful surveys of the routes 
which the road might follow are 
made, to find out which is the best 
and cheapest way. The manner in 
which a road is built depends much 
on the use to which it is to be put. 
If there is to be but little travel on 
it, it will be cheaper to follow the 
natural shape of the ground as 
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nearly as possible, but if there are to 
be many trains and they are to be 
run very fast, it will be necessary to 
make the road as nearly straight 
and as nearly level as_ possible. 
This will cost much more, especially 
if there are hills to be cut away 
| or tunnelled through, rivers to be 
bridged, or valleys filled up. All 
this is the business of the civil en- 
gineer, who draws the plans and 
“calculates the cost of the road. 
| Grading. In building a railroad 
the first thing to be done is to make 
| the road-bed, that is, the bank of 
| earth, gravel, etc., on which the ties 
| and rails are to be laid. This is 
| called grading. Where the road- 
| bed is piled up above the surface it 
is called an embankment; where it 
| is made by cutting through a hill, 
» leaving it open at the top, it is called 

an excavation; and where it is cut 
_ through a hill so as to leave the 
earth arched overhead, it is called a 
| TUNNEL. Where the road crosses 
| low places that are the natural water 
drains, small tunnels called culverts 
built of stone or brick, are constructed 
for the water to flow through; and 
at road crossings open places called 
cattle-guards, to keep cattle from 
going down the track, are sometimes 
built.’ When the road-bed is made 
it is ballasted, that is, covered with 
a layer of gravel or broken stone 
called ballast, for the ties to rest on. 
The grade of a road is the rise or 
fall of its bed; where it is perfectly 
flat it is said to be level; where it 
rises in any part above the level so as 
to run up hill, it is called an up 
grade; and where it falls below the 
level, so as to run down hill, it is 
called a down grade. The turning 
of a road out of a straight line is 
called a curve. 

Superstructure. Everything built 
on the road-bed, including the ties 
or sleepers, the rails, and their fast- 
enings, is called the superstructure 
(from Latin superstruere, to build 
upon). The ties, which are commonly 
of white oak, hemlock, yellow pine, 


| 
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or chestnut, are laid upon the road- 
bed, and the spaces between are 
filled up with ballast. Rails were 
formerly made of iron, but STEEL 
rails, which last longer and are much 
less liable to break, 
are now generally 


used. They are 
rolled out while 
red-hot between 


great iron rollers, 
in mills made for 
the purpose, and : 
are usually thirty feet long, or five 
times as long as a man. There 
are many different shapes of rails, 
but the kind chiefly used in the 
United States is the T rail, made 
like the letter T turned upside down. 

Rails are fastened to the ties by 
spikes driven in by their side, and 
the two ends of different rails are 
held together by two flat pieces of 
iron, C, called fish-plates, one on 
each side, fastened by four screw 


Fig.’ 2.—T Rail. 


| BOLTS which pass through holes in 


the ends of the rails, AA. As iron 


rou 


Fig. 3.—Fish Joint. 


swells when heated, and contracts 
or shrinks when cold, rails are a little 
longer in the summer than in winter. 
The rails of a railroad are, therefore, 
always laid a little way apart at the 
ends, as shown in the picture at B; 
for if they were put close together 
there is danger that the heat will 
swell them and push them out off’ 
place so that they will tear up the 
track. For the same reason the 
screw holes have to be made lIdnger 
than they are high, so that the screws 
can move backward and forward a 
little when the rails become heated. 
The width between the rails is called 
the gauge. The usual gauge of rail- 
ways in this country is four feet eight 
and a half inches. This was the’ 
width of the first locomotive engine 
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brought here from England, and the 
same gauge has been kept up almost 
everywhere, although we have some 
railroads with a wider gauge, and 
some inthe West have a guage of 
only three feet. In laying rails 
around curves the outer rail is always 
put higher than the inner one. If 
they were laid of the same height the 
last car of a train going round a 
curve would be apt to be thrown off 
the track ; but when the outer rail is 
higher the weight of the cars comes 
on the inside of the curve and keeps 
them from falling outward. 

On the best roads two sets of rails 
are usually laid, forming what is 
called a double track, one of which 
is always used by trains going in one 
way and the other by trains going 
the other way; and some roads 
which do a great deal of business 
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Fig. 4.—Railroad Switch. 


FB 


have three and even four tracks. But 
many have only one track, and such 
roads have switches or turnouts built 
where trains going different ways 
meet, so that one train can turn off 
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on to a side track and let the other 
one pass, when the train thus switched 
off can come back on to the main 
track again. In Fig. 4 A B and C 
D show the main track, and A E 
and C F the switch or turnovt 
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Fig. 5.—Railroad Frog. 


All these rails are fastened to the 
ties excepting the parts between @ 
and 6 andc and d, which are made 
so that their ends, 6 and d, may be 
moved backward or forward by 
pushing or pulling the switch bar, S. 
As the rails are placed in the picture, 
a train running from A C downward 
would pass off the main track on to 
the switch. Two guard rails, 7 # 
and y x, are put opposite where the 
switch crosses the main track, to keep 
the wheels from slipping off when 
they cross on to the pointed piece, O, 
which is called a frog. The shape 
of the frog can be seen in the larger 
picture (Fig. 5). If the train is to 
be kept on the main track the 
switch is moved to the other side, 
so that the ends 4 and d@ fit on to 
the main track. 

Rolling Stock. This is everything 
which rolls over the road, including 
locomotives and tenders, passenger, 
baggage, and, freight cars. The 
locomotive is told about under its 
own head. Passenger carson Euro. 
pean railways differ from those usec 
in this country, being made like three 
or four stage-coach bodies put to: 
gether, with doors opening into eacl 
on theside. They have no end doors 
and there is no way of going from on 
car to another excepting by walk 
ing along a foot-board on the out 
side, as shown in Fig. 6. These cars 
or carriages, as they are called, ar 
about half as long as American cars 
and have only four wheels, likea com 
mon carriage. American cars ar 
usually forty-five to sixty feet long 
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and are run on trucks (called bogies 
in England), one at each end, and 


each truck having from four to eight 


_ shown in Fig. 7. 


wheels. The common truck with 


| four wheels, two on each side, is 
It is made up of 
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instance. Experiments lately in Ger- 
many prove thata speed of 125 miles © 
an hour may be safely maintained 
when all the conditions are perfect. 
In 1905 about 530,000 miles of 
railway were in operation in the 
world. Of these 185,000 
miles were in Europe, 275,- 


ooo in America, 15,000 in 


(im 


int 


Africa, 38,000 in Asia, and 
17,000 in Australia. Of 


American railways the 
United States possessed 
about 210,000, British 
North America 20,000, 
Mexico 10,000, and South 


Fig. 6.—English Railway Coach. 


the truck-frame, A, and two pairs of 
wheels, D D, and is fitted with 
strong India-rubber springs E E E. 
The parts marked B B are called 
axle-guards. The body of the car 
sits on C, and is so fastened that the 
truck can turn under it like the front 
axle of a common wagon. The 
brakes on the wheels are shown at 
RR. The wheels do not turn on the 
axle, but are fixed tight to it, so that 
when the wheel turns around the axle 


turns also. 


In the United States railway trains 
are better equipped in many respects 
than on European railways. Parlor, 
sleeping, and dining cars were first 
used here, but many foreign railways 
have now adopted them. Our trains 
in general run faster than those in 
Europe, but the best English railway 
trains make 50 to 55 miles an hour 
and the Paris-Calais express, on the 
Northern Railway of France, is said 
to run 185 miles in as many minutes, 
er 60 miles an hour. The Great 
Western of England has run 63 to 68 
miles, and in one instance 84 miles an 
hour, but these are exceptional cases, 
and even faster time has been made 
in thiscountry. For short distances, 
as 4 to 5 miles, our trains have run 
more thin 100 miles an hour, even 


J15 miles having been made in one | ation. 


America 35,000 miles. Il- 
linois had the largest 
mileage, possessing about 
11,500 miles. Other States, 
with more than 5000 miles each, 
were, in order of mileage: Texas, 
Pennsylvania, Iowa, Ohio, Kansas, 
Michigan, New York, Minnesota, 
Missouri, Wisconsin, Indiana, Geor- 
gia, California, Nebraska. 

The longest railway in the world is 
the Russian Trans-Siberian from St. 
Petersburg to Vladivostok, with a 
branch from Harbin through Man- 
churia to Port Arthur, in all more 
than 6,500 miles. The longest rail- 
way in America is the Canadian 
Pacific, the main line of which, from 
Montreal to Vancouver, is 2,905 
miles long. 

Underground Railroads. The first 
underground railroad was opened 
in 1863 in London; several others 
have been built since, and there are 


Fig. 7.—American Railroad Truck. 


now more than fifty miles in oper- 
The first ones were in tun- 
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nels near the surface, with frequent 
cuttings open to the air. Steam 
engines were used, and the roads 
were very uncomfortable from gas 
and bad ‘smells. A new system of 
underground railway, called the 
Greathead system, in which the 
cars run in avery deep tunnel, some- 
times 40 to 50 feet below the surface, 
has lately been tried with success. 
The tunnels, of which there are two 
side by side for trains in each direc- 
tion, are cut through earth and rock 
below the foundations of the build- 
ings, and, as fast as made, are lined 
with great iron tubes which are 
packed closely outside with broken 
‘stone and cement. The cars, which 
very nearly fill the tunnel, are run by 
electric power, so that there are no 
cinders nor gases, and the air is 
always fairly pure. Passengers are 
carried between the street and the 
stations by elevators. 

Paris has an excellent system of 
underground railways which, when 
finished, will include about 47 
miles. Berlin and Buda-Pesth also 
have subways. The latter, which 
has been in operation since 1893, 
was the first road built on the system 
adopted in New York, a shallow 
tunnel near the surface of the 
street, with a flat roof of steel beams, 
instead of a deep tunnel as in London, 
A similar subway was built later 
in Boston for trolley cars, to relieve 
the travel through the narrow streets 
in thecenter. ‘Chis is now connect- 
ed with the elevated road and with 
another subway connecting Boston 
with East Boston by a tunnel under 
the harbor: 

_The underground system of 
railway in New York, the Rapid 
Transit Subway, begun in 1900 
and partly opened in 1904, is one of 
the most important engineering en- 
terprises ever undertaken, involving 
the construction of a four-track 
railway. under the avenues of the 
city, connecting by means of tunnels 
under the Harlem and the East 
River with Bronx, Brooklyn, and 
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other boroughs. There are several 
subways completed or in course of 
construction. The present subway 
consists of 25 miles of road. The Dual 
System (including lines to be oper- 
ated by the Interborough Rapid 
Transit Company and the New York 
Municipal Railway) is exclusive of the 
present subway, has 88 miles of road. 
The trains are moved by electric mo- 
tors of 200 horse-power each, which 
form a part of the car, The electric 
current is brought from the power- 
house by means of a third rail. 
Elevated Railroads. The first ele- 
vated railroad was built in 1872 by 
the New York Elevated Railroad 
Company on Ninth Avenue, New 
York. In- 1878 the Metropolitan 
Elevated Railroad Company opened 
railways on Sixth and Ninth Ave- 
nues, and the first train was run 
to 155th Street, December 1, 1879. 
The Second Avenue line was com- 
pleted in 1880. In 1884 the Man- 
hattan Railway Company, organized 
in 1875, leased all the elevated roads, 
and operated them _ until 1904, 
when the Interborough Rapid Transit 
Company, which controls also the 
Subway, acquired all its lines. 
Elevated railroads are simply rail- 
roads on iron bridges raised above 
the street. They are constructed on 
two general plans, in one of which 
the tracks are supported on posis 
directly under them, as in Fig. 8, and 


Fig 8.—Elevated Railroad, Ninth 
Avenue, End view. 


in the other both tracks are between 
the posts, as in Fig.9. The first 
plan is that used on the Ninth and 
Third Avenue roads; the second 
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that of the Sixth Avenue road. The 
rails are laid between heavy guard 
timbers, so that it is almost impossi- 
ble for the cars to get off the track. 
A large picture of the elevated rail- 
way and a station is given in C. P. P. 
in the article NEW YORK. 

Several elevated railways have 
been built in Brooklyn, and two lines 
were begun in Chicago in 1890. 
The Stadtbahn or City Railway in 
Berlin is an elevated road seven miles 
long, on brick and stone viaducts, 
with iron bridges at street crossings, 
running across the city from east to 


west, connecting the Ringbahn or 
Ring Railway, which runs around 
the city. 

Single rail Railway. The idea 
of a railway with only a single track 
is an old one, but, though many ex- 
periments have been made, none 
have been very successful. Such a 
system has been tried in Germany, 
France, Russia, Belgium, and Eng- 
land. In Germany a rapid transit’ 
system, in which the cars suspended 
on a steel frame have tandem wheels 
running on a single rail overhead, is 
in operation between several manue 
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Fig. 9.—Elevated Railroad. 


facturing towns near Cologne. A 
Russian system has the cars similarly 
suspended, but running on wheels 
without flanges, with smaller wheels 
on the side to prevent the upper ones 
from leaving the track. An English 
single-rail road, from Liverpool 
to Manchester, has a single rail 
below on the ground and another 
one suspended above. The trains, 
propelled by electric motors, run the 
34 miles in about 20 minutes. Many 
experiments have been made in the 
United States with railways on the 
one-rail system, but no practical road 
has yet been built, though many 
engineers believe that it will in time 
supersede other systems on account 
of its possible speed as well as its 
safety and economy. 

Street Railroads. The street rail- 
way, called in England tramway, 
which originally used horses or mules 
as its motive power, is now operated 
chiefly by electricity. In 1890 the 


need 


Sixth Avenue, Side View. 


United States had 8,123 miles of 
street railways, of which 5,661 miles 
were operated by animal power and 
the rest by electricity, cable, etc. In 
1902 the total mileage was 22,589, 
with more than 60,000 passenger 
cars. Of this mileage, 21,920 miles 
were operated by electricity, 259 
miles by animal power, and the re- 
mainder by cable. New York State 
has about 3000 miles of street rail- 
way. Other States with more than 
2500 miles each are Massachusetts, 
Pennsylvania, and Ohio. 

Cable Road, a railroad of which 
the motive power is an endless wire 
rope or cable running through an 
iron tube underground, and kept in 
constant motion by stationary steam 
engines. The cars are attached to 
the rope by means of a gripping at- 
tachment which passes through a 
slot in the upper side of the tube. 
This system was invented by A. S. 
Hallidie of San Francisco, and first 
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applied on the Clay Street Hill Rail- 
road, San Francisco, in 1873. It was 
so successful that others were soon 
built in Chicago, Kansas City, Den- 
ver, St. Louis, Cincinnati, Philadel- 
phia, New York, and other cities, but 
it has now been mostly superseded 
by electricity. . 

Electric Ratlroad, The first suc- 
cessful electric railway was built in 
Berlin by Dr. Warner Siemens, for 
the Industrial Exhibition of 1879. 
The rails, which were laid in a circle 
about a third of a mile long, had be- 
tween them a third rail by which the 
electric current was carried to the 
motor (see ELECTRICITY) in the front 
car of the three that made up the 
train. 

In a building at the end of the 
line was a steam engine which drove 


Francisco exhibited his electric rail- 
way inChicago. In both of these the 
electricity was carried to the motor 
by means of the rails. 

The trolley or overhead system, in- 
vented by Dr. Joseph R. Finney of 
Pittsburgh, works in a somewhat 
different way. The electricity, in- 
stead of being supplied through the 
‘ails is carried from the dynamo, in 
the station marked D (Fig. 10), by 
means of a wire W, to the insulated 
copper wire, about as thick as a lead 
pencil, L, suspended on posts along 
the line of the railway about fifteen 
feet above the track. Along this 
slides a little pulley, called a trolley, 
T, connected with the motor in the 
car by a wire or rod, R, through 
which the electricity is carried to it. 
The current then passes into the 


674 


RAILROAD 


a dynamo, and a wire icom this car- 
ried the electricity to the third rail. 
When the train was ready to start, 
the turning of a handle pushed down 
upon this third rail from the bottom 
of the first car a brush of copper 
wires, by means of which the elec- 
tricity was carried to the electro- 
motor, and the electrical power being 
changed in it to mechanical power, 
the axle of the driving wheels was ~ 
turned. Much of the electricity thus 
used to drive the motor was saved, 
for, the driving wheels being insu- 
lated, the electricity passed from 
them to the two outer rails and 
thence back to the dynamo. . 
The first electric railway in 
America was built by Thomas A, 
Edison at Menlo Park, N. J., in 1880, 
In 1883, Stephen D. Field of San 
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wheels of the car and thence into the - 
rails, through which it is returned to 
the dynamo. This is the principal 
kind of electric car system now used 
in the United States, where it is em- 
ployed by several hundyed street rail- 
ways. There. are many different 
ways of using the trolley, bearing 
the names of their inventors, such as 
the Edison-Sprague, the Thomson- 
Houston, the Short, the Rae, and the 
Westinghouse systems. The most 
common way now is to have the 
trolley wheel on the end of a long 
arm, connected with the top of the 
car, by which it is pushed up against 
the wire underneath. 

Another method, called the under- 
ground system, consists in having the 
wire which supplies the electric cur- 


|rent in a conduit underground in: 
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| stead of on pols overhead. This is 


really the same in principle as the 
overhead system, but is safer and 
therefore better adapted for cities, 
where both men and horses have 
been killed by the electricity in fall- 
ing wires. Itis, however, much more 
costly than the trolley system, and 


| is used only in large cities. 


Still another way of driving elec- 
tric cars is by means of a storage- 


| battery, in which enough electricity 


| 


can be stored in the car itself to carry 
it a certain distance, when it has to 
get a fresh supply from a dynamo. 
A car fitted with a storage battery 
was first run at the Paris Exposi- 
tion of 1881. Since then. various 
methods, such as the Julien, the 
Daft, the Main, the Patton, and the 
Edco system, have been tried with 
varying success. : 

A fourth system is that in which 
the electricity is carried to the motors 
by means of a third rail instead of 
the copper wire of the overhead sys- 
tem. The rail, which is insulated 
and isa little higher than the run- 
ning rails, is placed between the two 
tracks or a little outside one of jhe 
other rails. It is reached from the 
car by a shoe which slides over it 
and thus collects from it the current. 
When the third rail has no covering, 
as in the New York Elevated Rail- 
way system, its action is often in- 
jured byice in sleet storms, causing 
serious delays. It is also very dan- 
gerous and can be used safely only 
in places from which people are ex- 
cluded. 

Mountain Railways. The inven- 
tor of the mountain railway was 
Sylvester Marsh of New Hampshire, 
who built the first one up Mt. Wash- 
ington, in the White Mountains, in 
1868-69. Besides the two ordinary 
rails on which the cars run, there is 
a middle double rail fitted with cross- 
pieces forming a kind of rack into 
which a cog wheel on the locomotive 
fits, so as to keep it from slipping. 
In 1872 a similar road was built up 
Mt. Righi, on Lake Luzerne, in 


Switzerland. In 1880 a cable road 
was finished up Mt. Vesuvius. The 
road up Mt. Pilatus, on Lake Luzerne, 
opened in 1889, is on the Abt system, 
which permits the locomotive to run 
on ordinary rails until it reaches a 
steep place and then change at once 
totheracksystem. This saves much 
of the cost of railway building. as 
elevations may be crossed instead of 
being tunnelled under or cut through. 
The Pilatus road worked so success- 
fully that many others like it have 
been built in Germany, France, 
Switzerland, in South America over 
the Andes, and in the United States 
up Pike’s Peak. The last, opened in 
1891, is 82 miles long. It runs from 
Manitou, Colorado, 6600 feet above 
the sea, to the summit, 14,200 feet 
high. In 1904 an electric railway 
to the summit of the Jungfrau 
(13, 670 feet), in Switzerland, was 
opened. Most of it is underground, 
but the stations have galleries from 
which the passengers obtain fine 
views of the scenery. The journey 
to the top occupies about an hour 
and a half, so that the traveller be- 
comes accustomed gradually to the 
thinness of the atmosphere. At the 
highest station is an elevator by 
which one may ascend 242 feet more 
to the summit of the peak, which is 
always covered with snow. 

Ship Railway, a railway for trans- 
porting vessels across land from one 
body of water to another. Captain 
J. B. Eads (C. P. P.) proposed to 
construct such a railway across the 
Isthmus of Panama at Tehuantepec, 
Mexico, instead of a canal; but the 
first one built was the Chignecto 
Ship Railway across the isthmus ot 
that name Separating the Bay of 
Fundy from the Gulf of St. Lawrence. 
The railway is a strait double track 
17 miles long. At each end is a 
basin, closing with a gate, into which 
the vessel is floated into a cradle 
with wheels and then raised by hyd- 
raulic pressure about 40 feet until 
high enough torun or to the railway 
track. Two locomotives, one on 
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each track, move across with ease 
the largest vessel, which is let down 
at the other end into another basin 
and then floated out. 

RAIN. There is always a large 
amount of water vapor in the AIR. 
While this is kept warm enough it 
remains there, but if the heat falls 
below the DEW point, the vapor 
will be condensed or turned to water, 
-and will change, according to cir- 
cumstances, to dew, rain, SNOW, or 
HAIL. If the vapor be condensed 
near the surface of the earth, it 
turns to dew, but if the condensation 
takes place high up in the air, the 
particles of vapor begin to fall of 
their own weight, and, uniting with 
others as they come down, form 
drops of rain. When the rain cloud 
is near the earth it is usually full of 
water, and the raindrops are much 
larger than those which fall from a 
higher cloud. 

Rain purifies the air by washing it, 
by mixing the air of the upper re- 
gions with that of the lower regions, 
and by cleansing the earth so that 
bad gases are not so apt to rise from 
it. Rain is usually pure, but takes 
up from the air as it falls a little 
CARBONIC ACID and AMMONIA; 
and itis this which makes it better for 
plants than pump water. In some 
parts of the world little or no rain 
falls, and those places are conse- 
quently dry and treeless; in other 
places it rains almost every day. 
More rain falls in mountainous than 
in level countries, because the cur- 
rents of air, warmed by blowing over 
the earth, strike against the sides of 
the mounvains, and are thus turned 
upward into the cooler air of the 
higher regions, where they are con- 
densed and fall as rain. 

In some countries where droughts 
are common, people have various 
ways of asking for rain; and some 
think they can make rain. In 
Northern India a fakir will sometimes 
have himself hung up by the heels 
naked, his body smeared with cow- 
dung and ashes, and swung back- 


ward and forward by ropes. If it 
happens to rain while he is undergo- 
ing this penance, he takes all the 
credit of it to himself. 

It has often been noticed that a 
heavy cannonading has been followed 
by a fall of rain, and in 1880a patent 
for making rain by firing explosives 
in the air was granted to Daniel 
Ruggles of Fredericksburg, Virginia. ° 
In 1891 experiments were made in 
Texas, under the superintendence of 
Gen. Dryenforth, by sending up kites 
carrying dynamite, which was ex- 
ploded in the air, but the results 
were not very satisfactory. E 

The word rain is from the Anglo- 
Saxon regw or ren, rain, from the 
Latin rzzare, to wet. 

RAINBOW. In the article LIGHT 
is told how white. light is made up 
of seven different colors, and how 
these colors may be separated by 
causing a beam of light to shine 
through a prism. These same seven 
colors are seen in the rainbow, put 
together in the same order, namely, 
violet, indigo, blue, green, yellow, 
orange, red, and they are made in 
the same way, only that the rays of 
light shine through raindrops in- 
stead of througha prism. The white 
light is thus separated into the colors 
out of which it is made, and these 
colors are so reflected from the 
round raindrops that they are made 
to form a circie. Wecan generally 
see only half the circle, or a little 
less than half; butif we were on the 
top of a high mountain we could see 
much more. Sometimes rainbows 
are made by the sun’s rays falling 
on the spray rising from waterfalls, 
and then the whole circle can usually 
be seen. 

The rainbow can be seen only 
when the sun shines during a fall of 
rain and when the sun is in one 
side of the heavens and the rain in 
the other, so that we can stand 
with our back to the sun and look 
at the rain. If the sun and the rain 
are.in the same direction from us, 
no rainbow canbe seen. Most rain- 
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bows are seen in the afternoon, when 
the sun is in the west, and rain 
clouds come from the west and clear 
up by passing off to the east, but 
sometimes one is seen in the morn- 
ing. Rainbows are never seen in the 
middle of the day, because the sun 
is then above us and we cannot 
stand between it and the rain. 


-Sometimes two rainbows are seen at 


once, one outside of the other one. 
The inner or primary (Latin przmus, 
first) bow, as it is called, is always 
the brighter, and the red band of 
color is always on the outside; the 
outer or secondary (Latin secundus, 
second) bow is much fainter in color, 
and the red band is always on the 
inside. This is because in the pri- 
mary bow the sun’s rays are only 
reflected once, while in the secondary 
bow they are reflected twice, which 
makes them fainter in color, and 
turns them upside down. Rainbows 
are sometimes formed at night by 
the moonlight; but they are not so 
bright as those seen in the daytime. 

The word rainbow is from the 
Anglo-Saxon vrenboga, from ren, 
rain, and deogan, to bend. 

RAISIN, the dried fruit of the 
European grape-vine. Raisins are 
dried in two ways: in one the stalk 
of each bunch of grapesis cut nearly 
in two, and the grapes are then left 
to dry on the vines; in the other, 
the bunches are wholly cut off and 
hung up or laid on floors to dry, 
The first kind are the best, and are 
called Muscatel raisins, or raisins 
of the sun. The finest come from 
Malaga and Valentiain Spain. The 
second kind are called Lexias. 
When dried the raisins are dipped in 
hot lye, made from wood ASHES, in 
which is mixed a little olive oil and 
salt, afterward dried again in the 
sun, and then packed in boxes for 
sale. Large quantities of raisins are 
now made in California, especially in 
Fresno County, from the fruit of 
grape vines originally brought from 
Spain. The bunches of grapes are 
placed in trays when cut and left in 


the open air from one to three weeks, 
according to the amount of sunshine, 
to cure. They are then sorted and 
put into the sweat-boxes, each of 
which holds 125 pounds. The boxes 
are piled up in a brick building 
without windows and left to sweat 
for ten to twenty days. This softens 
the stems and makes all equally 
moist. They next go to the packing 
room, where they are sorted into first, 
second, and third grades. The two 
higher grades are packed in boxes ; 
the third grades are packed in sacks 
and sold as loose raisins. 

Sultana Raisins are made from a 
kind of grape which has no seeds. 
They are sometimes called Smyrna 
raisins, because they are brought 
from Smyrna in Asia Minor. 

Zante Currants are another kind 
of raisins made from small grapes 
about as large as peas, which grow 
in the island of Zante and in other 
Greek islands. Great numbers of 
these. grapes are raised there, and 
there is a large trade in the dried 
fruit. In old times these grapes were 
called corinths, because many grew 
near Corinth. In some old books 
they are called “ currans,” and some 
think that out of this grew our word 
CURRANT. 

The word raisin is 
French razszz, grape. 

RASPBERRY. The wild bush or 
shrub on which the raspberry grows 
is rightly named the bramble, and 
it belongs to the same family with 
the BLACKBERRY. Several kinds 
of raspberries grow wild in the 
United States, the best of which are 
the red, found in the Northern and 
Middle States, and the black, called 
sometimes blackcap and thimble- 
berry, which is common as far south 
as Georgia. The cultivated red 
raspberry was brought to this coun- 
try from Europe. Raspberries are 
used for dessert, for jams, jellies, 
and sweetmeats, and are made into 
a kind of wine, from which a 
strong spirit can be distilled (see 
ALCOHOL). 
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e raspberry is not a real berry, | prevents its turning backward. 
ners calechon of stone FRUITS. sets wheel is called a ratchet 
i obably from the] wheel. 
Misisceot ie fie 4 The word ratchet is in French 
RAT. There are two kinds of 
house rats in the United States, the 
black rat, and the brown or Norway 
rat, as it is sometimes wrongly 
called. Bothcame first from Central 
Asia into Europe, and were brought 
thence to America in ships; the 
first about the middle of the six- 
teenth century, and the second 
about the beginning of the Revo- 
lutionary War. The black rat is Ratchet Wheel and Ratchet, 
smaller than the brown, and rather : 5 
cleaner in its habits, preferring the}7*oche¢,; in Italian, rocchetto means 
upper parts of houses to the cellars, |the cog-wheel of a mill. 
sewers, and other damp and dirty} RATTAN, a kind of palm tree, 
places where the brown rat lives.jwhich grows in the East Indies. 
The two kinds do not like each|Some rattan palms are low bushes, 
other, and the brown rat, which is}some are very tall trees, and some 
the stronger of the two, has waged}have a reed-like, slender stem, sel- 
such fierce war against the black one|dom more than an inch thick, which 
as to drive it almost entirely awayjclimbs like a vine over the tops of 
from many places. trees, sometimes for several hun- 
Rats increase very fast, having}dred feet. These long stems are 
young three to five times a year,}|much used for making ships’ cables, 
and ten to fifteen at a birth. If|cables for suspension bridges, and 
means were not taken to destroyyother kinds of ropes. Great quanti- 
them they would soon overrun the|ties of them are sent to Europe and 
country; but they are hunted by|the United States, where they are 
men, dogs, weasels, and cats, and|madeinto various kinds of plaited and 
they themselves kill and eat the}|wicker work; and many articles of 
young and weak of their own race. |{furniture, ladies’ work baskets, and 
Rats do much damage in housesjother things are manufactured from 
and often injure the farmers’ crops,|them. Malacca canes are made from 
but they are very useful in eating]|a kind of rattan palm. 
both animal and vegetable sub-| The word rattan is from vofan, the 
stances which if left to decay would] Malay name of the tree. 
make sickness. RAVEN, a bird of the crow family, 
The rat is a MAMMAL of the order] but larger than the common crow, 
glires, or gnawing animals, and of | being sometimes 25 inches long with 
the same family with the mouse. a spread of wing of 50 inches. Its 
The word rat is from the Anglo-| plumage is glossy black, as well as 
Saxon rei, rat. its bill and feet. The raven is sel- 
RATCHET, a small piece of metal} dom seen now east of the Missis- 
hung on a pivot at one end so that sippi, but is abundant in the West, 
the other end can fall of its own| wherever the crow is not found. It 
weight into the teeth Ofea wheel, feeds on small animals, eggs and 
See ec cee i te young birds, carrion, mollusks, crus- 
Beene theihenl “cae 5 oe taceans, insects, nuts, and berries, 
athe Be move only the Ravens are found in Europe, Asia, 
points, as the ratchet} and Africa. It is said to be very long 
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lived, and some are reported to have 
reached the age of a hundred. The 
_ ancients considered it a bird of ill- 
omen, and in modern times it has 
been looked on with superstition on 
account of its color and its hoarse, 
mournful croak. 

The raven belongs to the order 
passeres, or perching birds. 

The word raven is trom the Anglo- 
Saxon Are@fn, raven. 

REDFISH. This fish, caught from 
Chesapeake Bay to the Gulf of Mex- 
ico, has many names. In the Chesa- 
peake it is called Red Drum, in the 
Carolinas and southward Red Bass 
and Sea Bass. In Florida Red Fish 
and Red Horse, in Louisiana, by the 
creoles, Poisson Rouge, (French for 
Redfish), and in Mexico Pez Colo- 
rado (Spanish for Redfish). It 
grows from one to four or five feet 
long and averages about ten pounds 
in weight, though it sometimes 
reaches forty pounds. In the Gulf 
of Mexico it is red, but on the coast 
above Florida it scales are silvery 
tinged with red. Redfish, which are 
caught with gill nets, are much es- 
teemed for food at the South. They 
are often to be seen in New York 
markets. 

_The Red Fish of California, a dif- 
ferent kind of fish, is sometimes called 
Sheepshead and Fathead from its 
fat forehead. It weighs twelve to 
fifteen pounds, It is very plentiful 
on the Pacific coast, and is caught 
in great numbers by the Chinese, 
who salt and dry it, but its flesh is 
coarse. 

REDWOOD, a large kind of tree 
which grows in California from the 
boundary of Mexico northward, 
never very far from the coast. There 
are great forests of it on the Coast 
Range of mountains, and it is largely 
cut for lumber where it can be got 
out easily. The trees grow some- 
times 300 feet high and are often 16 
feet in diameter. The wood, which 
looks like red cedar but darker, is 
light and close-grained and is much 
prized for furniture and cabinet 


work. It is very durable, too, and is 
not attacked by insects. In cutting 
down these great trees saws are 
much used instead of axes. The 
trunks are afterward cut up into logs 
and transported on a railway to the 
mill to be made into lumber. It is 
a curious sight to see twenty or more 
cars on a logging railway, each 
loaded with a single log as long as 
the car and as high as it is long, all 
drawn by asingle locomotive. There 
is a grove of redwood trees also in 
Pierce County, Washington, some of 
which are nearly 4oo feet high. 
REED BIRD. See BOBOLINK. 
REINDEER. In the article DEER 
is told about the caribou, or Amer- 
ican reindeer, which is believed to 
be only a kind of the reindeer of the - 
Old Wor!d; but the name reindeer 
is generally given only to those in the 
cold northern parts of Europe and 
Asia, where they are used as beasts 
of burden and draught. The rein- 
deer of Lapland is about four and a 
half feet high at the shoulder, or as 
large as the red deer of England, 
but its body is heavier. Its legs are 
well formed and strong, and its feet 
are broad and well fitted to travel on 
the ice and frozen snow. Its hair is 
rough and thick, and is brownish 
yellow in winter, but in summer is 
grayish white. The head is wide 
and much like that of the ox, and 
both the males and females have 
horns, which are shed every year. 
The reindeer is very valuable to 
the Laplander, who could not live 
in his cold icy country without it. 
It is at once his horse, his cow, and 
his sheep; for he drives it in har- 
ness, milks it, and makes cloth of its 
hair. Its milk is said to be better 
than that of the cow, and from it ex- 
cellent butter and cheese are made. 
Its flesh is very sweet and whole- 
some, but generally the animal is 
too valuable to kill. Its hair is 
easily spun and woven into cloth, 
and its skin makes fine leather. 
From its horns are made knife 
handles, spoons, and many other 
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things, and its dried dung is used 
for fuel. 

The harness of the reindeer is very 
simple. A skin collar is fastened 
around its neck, and from this a 
single trace passes down between the 
legs and under the belly, and is fast- 
ened in a hole in the front of the 
sled. The driver uses but one rein, 
which is tied to the bottom part of 
the animal’s horn, and drops it on 
the right or the left side of the back 
as he wants to go one way or the 
other. The sled, called a pudlka, is 
like a canoe, and has no runners, 
but sits flat on the ground. Itis very 
light and will turn over easily; but 
the Laplander is so skilful that he 
rides over the steepest and most 
slippery places with ease and safety. 
Harnessed in this way, the reindeer 
can travel very fast. Onlevel ground 
it can go as many as twenty miles an 
hour; but its common gait is from 
twelve to fifteen miles an hour. In 
Sweden once a reindeer carried an 
officer with important dispatches 
eight hundred miles in forty-eight 
hours, but the poor animal died 
after it. The picture of this reindeer 
is shown in one of the palaces. 

The poorest Laplander keeps sev- 


eral reindeer, and many keep hun-| 


dreds and some even thousands in a 
great herd. They are driven out in 
the daytime to feed on the LICHENS, 
which they root up with their noses 
from under the snow, and are kept 
at night in sheds or in places sur- 
rounded by high fences to protect 
them from wild beasts. The herds 
have to be watched carefully, as the 
reindeer is apt to, run away and join 
wild reindeer in the mountains. 
Each one is branded, that is, has 
burned on it with a hot iron the 
mark of its owner, so that it may be 
known if it strays or gets mixed with 
others. 

The reindeer in Siberia are larger 
than those in Lapland, and are used 
not only to draw sledges, but also 
under the saddle, They are very 
hard to ride, for the skin on the 
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shoulders is so loose that the saddle 
moves from side to side. When it 
tips to the left the rider has to lean 
to the right, and when to the right 
he must lean tothe left, or he will be 
apt to lose his balance and fall off. 
The sledge used in Siberia is different 
from that in Lapland, having high 
runners, and the reindeer are usually 
driven in pairs instead of singly. In 
1891 some reindeer were taken from 
Siberia to Alaska, in hope of introduc- 
ing the animal into that country. 
The reindeer is a MAMMAL of the 
order wnugulata, or hoofed ani- 
mals. 
The word reindeer is from the An- 
glo-Saxon hrandeér, reindeer. 
REPTILE. Like other vertebrate 
ANIMALS, reptiles have a backbone 
with a spinal marrow running 
through it, but the other parts of 
the skeleton are much more varied 
than in mammals, birds, and fishes. 
The snakes have only a skull, a 
backbone, and ribs, while in the tur- 
tles and tortoises the breast-bone is 
spread out to form the under shell 
and the ribs are made into the upper 
shell. In the picture the under shell 
of the turtle is taken off so that the 
whole skeleton can be seen. The 
chain of bones making up the back- 
bone reaches from the head to the 
end of the tail. Like mammals and 
birds, reptiles breath air through 
lungs, but like fishes they are cold 
blooded, and therefore do not feel 
common changes in heat or cold. 
For the same reason they are slower 
in their motions than warm-blooded 
animals, and cannot keep up their 
movements so long; but their life is 
not so easily destroyed, and they will 
bear more bruising and maiming. 
Excepting the turtles and tor- 
toises, reptiles are generally long, 
the body being round and ending in 
along tail, The serpents are with- 
out feet, but almost all others of this 
class have four limbs. The outer 
covering of the body varies; some 
of the lizards have regular scales like 
fishes; others and the serpents have 
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small scales on the true skin, which 
are covered with another skin; while 
the crocodiles and turtles have hard 
bony plates. The senses of reptiles 
are duller than those of mammals 
and of birds, but not so dull as those 
of fishes. They are almost all flesh- 
eaters. The tortoises and crocodiles 
bite up their food, but the snakes 
swallow theirs whole. All reptiles 
are oviparous (Latin ovzparus, from 
ovum, egg, and parere, to bring 
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forth, that is, their young are hatched 
from eggs laid by the parent. But 
they are not usually hatched by the 
heat of the body, like those of birds, 
but are laid in warm sandy places, 
where they are open to the rays of 
the sun, or on heaps of vegetable 
matter which in rotting furnish heat 
enough to hatch them. 

Most of the reptiles live in warm. 
countries, in which also the largest 
kinds are found. In cold countries 
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Skeleton of Turtle. 


many of them hibernate (Latin /2- 
bernare, from hzems, winter), that is, 
they pass the winter in a torpid or 
sluggish state, sleeping most of the 
time. 

Reptiles are divided into four or- 
ders, as follows. 

I. CROCODILES, including the 
crocodiles of Africa and of Asia, and 
the ALLIGATORS of America, Croco- 
diles usually live in the rivers of 


warm countries. They are among 
the largest of living reptiles, and are 
covered with a rough, hard, scaly 
coat, which forms the epidermis or 
outer SKIN. The skull is long, and 
they have only one row of sharp 
teeth. Their feet are webbed, and 
fitted with strong claws. The croco- 
diles come nearer to the birds in the 
way they are made than any other 
reptiles, having, among other like 
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things, a stomach much like a giz- 
zard, and a skin which can be drawn 
over the eye. 

II. TURYLES, including tortoises. 

III. SNAKES. 

IV.. LIZARDS. 


Reptiles belong to the third class | 


of vertebrate ANIMALS. 

The word reptile is in Latin vep- 
tzlzs, which comes from repere, to 
crawl or creep. 

RESINS, aclass of substances ob- 
tained from plants, and which are 


very useful in the arts. They are 
made up of CARBON, HYDROGEN, 


and OXYGEN, and are probably the 
essential OILS of the plants oxidized, 
or hardened by the oxygen of the air. 
They will dissolve in alcohol, ether, 
and other things, but not in water 
like the gums. Among the hard res- 
ins are copal, lac, mastic, benzoin. 
etc.; and among the soft resins, 
turpentine, storax, and  copaiva. 
Common resin is told about under 
TURPENTINE, 

The word resin is from the Latin 
resina, resin. 

REVOLVER. See PISTOL. 

RHEA. See OSTRICH. 


The Indian 


RHINOCEROS. This animal is 
found only in the warm parts of Asia 
and Africa, though in very ancient 
times it lived in Europe and in 
America, where its bones have been 
found in Texas, Nebraska, California, 
and other parts of the West. Ex- 
cepting the elephant, and perhaps 
the hippopotamus, it is the largest of 
land animals. It is about twelve 
feet long and six feet high, when full 
grown, and has a large body and 
short legs, a long ugly neck and. 
head, with sometimes one and some- ! 
times two horns rising up from the 
end of the nose, and small cunning 


Rhinoceros. 


eyes set very low down. ‘The skin, 
which is without hair, is very rough 
and hard, and so thick and tough 
that the lion and tiger cannot scratch 
through it ; it will turn the edge of a 
sword and resist a common mus- 
ket ball. The rhinoceros lives in 
forests, and feeds on herbage and 
twigs and shrubs. After the heat 
of the day it generally goes to some 
water-hole to quench its thirst, and 
often wades in and wallows in the 
soft mud, leaving nothing but its 
head out of water. As no other 
animal can hurt it, it knows no fear, 
and will drink close beside a troop 
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of lions without appearing to notice 
them. It is often followed by a flock 
of birds called rhinoceros-birds, be- 
cause they sit on its back and pick 
off the insects from its skin. On the 
approach of danger the birds warn 
the rhinoceros by their cries, and 
so enable it to escape. Sometimes 
they even awake it when asleep. 

The Indian Rhinoceros has but 
one horn. It has been known from 
ancient times, and is supposed to be 
the unicorn mentioned in the Bible. 
It is the kind usually seen in mena- 
geries, where it is sometimes taught 
a few tricks, though it is not so in- 
telligent as the elephant. 

The Black African Rhinoceros 
has, like all other African rhinoc- 
eroses, two horns, though the hind 
one is only about a third as long as 
the front one, which is generally 
eighteen inches. This is the most 
savage of the rhinoceroses and is 
considered by hunters the most dan- 
gerous of all African game. 

The African Keitloa, which is also 
black, surpasses it in size, and has 
two horns of nearly equal length. 


Head of Keitloa. 


It is savage when aroused, but not 
so dangerous as the black one. 

The White Rhinoceros, the larg- 
est of the African kinds, is a pale 
brownish white, with reddish purple 
tints on the shoulders. It is rare, is 
rather timid, and is much prized by 
the nations for its flesh, which is fat 
and juicy. It lives almost wholly on 


grass, 


The rhinoceros is a MAMMAL of 
the order wugulata, or hoofed ani- 
mals, 

~The word rhinoceros means nose- 
horn. It is from the Greek rzn, 
nose, and #eras, horn. 

RHUBARB, the dried root of a 
plant which grows in Central Asia. 
The best rhubarb formerly came 
from Turkey and Russia, but now 
the most of that used in the United 
States is brought directly from 
China. It is used as a medicine, es- 
pecially in cases of diarrhoea, and is 
given to children who have eaten 
things which do not agree with them. 

Pie-plant. The rhubarb of our 
gardens, commonly called pie-plant, 
was brought to Western Europe 
from the banks of the Volga, about 
three hundred years ago. Its leaves 
were first used for greens, as we 
now use spinach, but only the stalks 
are now eaten, either as a kind of 
preserve or made into pies. It is 
very wholesome in early summer, as 
it contains the same kind of acid as 
the apple, together with a little 
potash, which makes it a good blood 
purifier. 

The word rhubarb is from the 
Greek Rha, the ancient name of the 
river Volga, on whose banks it 
grew, and éaréara, foreign. 

RIBBON. Ribbons are made 
chiefly at St. Etienne in France, Basel 
in Switzerland, Coventry in England, 
and Crefeldin Prussia. The French 
and the Swiss ribbons are mostly 
made by hand, and are the best in 
the world. English ribbons are 
made by machinery, and are not 
considered so good as those made in 
France. The best ribbons are made 
of Italian and French silk, but 
cheaper kinds are made of inferior 
silk, and in some much cotton is 
used. .Galloons are made largely of 
cotton, and some ribbons are now 
made entirely of it, and afterward 
printed in colors. Fine ribbons are 
now made in Paterson, New Jersey. 

The word ribbon, Old English 
'yzban, French rudban, at first meant 
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a red ribbon, and is from the Latin 
ruber, red. 

RICE. This grain first grew in 
Southern Asia, probably in China. 
It spread from there to India and to 
the valley of the Euphrates, and 
later into Egypt, though there are no 
pictures of it on the monuments and 
no grains have been found in mum- 
mies. The Arabscarried it to Spain, 
whence it went to ltaly. It now 
grows in all the warm parts of Asia, 
Africa, and America. [tis cultivated 
chiefly in China, Japan, Madagascar, 
the East and West Indies, the south 
of Europe, and in the United States 
and Central America. The best in 
the world grows in the United States, 
in North and South Carolina. It is 
said that the seed came from Mada- 
gascar. The rice plant isa kind of 
grass which thrives best in low damp 
land, as it needs a great deal of 
water. After the seed has been 
sown the field is usually flooded with 
water several inches deep until the 
seeds sprout. The water is then 
drawn off, but the field is again 
flooded before the grain ripens, and 
the higher the water rises the higher 
the rice grows, the ear always keep- 
ing above the water. It commonly 
grows three or four feet high, and 
bears its grain in heads, much like 
oats. 

A few days before the rice is 
ready to cut, the water is drawn off 
from the field and the grain is cut 
with sickles and spread out to dry. 
The next day it is tied up in sheaves 
or bundles, carried on to dry ground, 
and piled up in stacks. The rice is 
Separated from the straw in a 
threshing machine, from which it 
comes out with the husk on. The 
husk is taken off in a mill, where 
the rice passes between large grind- 
ing stones, which rub it off and leave 
the grains white and clear. As many 
of the grains are broken in this 
grinding, the rice is then turned 
round and round in a barrel made of 
wire netting, the meshes of which 
grow larger toward the bottom, In 
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this way it is divided into several 
kinds: first the flour falls through 
the fine netting at the top, then the 
small pieces through the next larger 
holes, then the “ middling” rice or 
large pieces pass through, and lastly 
the whole grains fall out at the end. 

Rice is the principal food of nearly 
a third of the human race, mostly in 
hot climates, such as Southern China, 
India, Burmah, and Siam, yet it is not 
so good for food as wheat and some 
other grains. More than nine-tenths 
of rice is made up of STARCH and 
water, and only about a third of the 
other tenth is GLUTEN; so that it 
makes, when eaten, more fat than 
muscle. New rice is not so good for 
food as old rice, as it is less digestible. 
It ought not to be eaten until at least 
six months old, and in India some 
say that rice three years old is the 
best. The Japanese make a kind of 
beer, called saz, and the Chinese 
several kinds of wine out of rice, 
and the arrack of the East Indies is 
distilled (see ALCOHOL) from it. 
Starch for laundries and muslin man- 
ufactories is made largely from rice: 
the straw is plaited for hats, and the 
waste part furnishes food for cattle. 

Rice Glue or Japanese cement is 
made by mixing rice flour with cold 
water, and then boiling it until it is 
thick. When made very thick, it 
may be pressed in moulds and made 
into models, busts, and other things, 

Rice Paper, used by the Chinese 
for painting flowers, insects, and 
other small things on, is not made 
from rice, but is the inner bark of a 
kind of tree. 

The word rice is from the Latin 
oryza, Greek oruza, which probably 
came from the East Indian (Tamil) 
arész, rice. 

RICE BIRD. See BOBOLINK. 

RIFLE. The first firearms for 
hand use were simply long tubes 
without any lock, which were fired 
by putting a live coal or a lighted 
slow-match to the touch-hole. These 
tubes sometimes had a long straight 
handle which was held under the 
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arm when the piece was fired, but 
they were commonly laid on a 
wooden frame or on a wall. 

The Match-lock gun, which came 
into use about the end of the four- 
teenth century, was fitted with a 
kind of lock in which the burning 
match was brought down to the 
powder in the little pan beside the 
touch-hoie by pulling the trigger. 
This was a clumsy way of firing a 
gun. Each soldier had to carry sev- 
eral yards of slow-match, which was 
a kind of soft rope or cord so made 
that it would burn very slowly. Its 
fire was apt to be put out by the 
rain, and when the wind blew the 
powder was often blown out of the 
per so that the gun would not go 
off. 

The Wheel-lock gun, first made in 
Nuremberg in 1517, had a toothed 
wheel which turned round quickly 
when the trigger was pulled and 
struck fire on a flint, the sparks from 
which kindled the powder in the pan. 
This gun was better than the match- 
lock, because the pan had an iron 
cover which opened when the lock 
struck the flint, and so the wind and 
rain did not hinder it from being 
fired. But it could not be fired 
very fast because the lock had to be 
wound up witha key like a clock be- 
fore being used. Before this time the 
gun had been generally called ar- 
quebus or harquebus, but the wheel- 
lock gun was given the name of 
mousguet, from mouchet, a sparrow- 
hawk. 

The Flint-lock gun came into use 
in the seventeenth century. In this 
the flint was made to strike fire by 
causing it to fall against the top of 
the powder pan. This forced the 
top of the pan open, and the sparks 
thus fell into the pan and on the 
powder. In 1671 the French began 
to use this gun, which they called 
fuszl, from the Italian word focz/e, 
a flint. In 1686 the English armed 
three regiments (the 7th, 21st, and 
23d) with fusils, from which they 
were given the name of Royal Fusil- 
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eers, which they still bear. The 
English did not begin to call these 
guns muskets until 1738. 

The Percussion-lock musket was 
first made in the beginning of the 
present century, but it did not come 
into general use until after 1840, up 
to which time the flint-lock musket 
was used in all the armies of the 
world. The percussion-lock musket 
has fitted to the side of the barrel a 
little tube, called the nipple, which 
opens into the barrel at its back 
end. This tube is just large enough 
to hold a percussion cap, a little cap 
made of thin sheet copper, covered 
on the bottom of the inside with 
percussion powder, a kind of powder 
which explodes when struck. The 
lock is so made that when the trigger 
is pulled, a part called the hammer 
is brought down by a strong spring 
on tothe cap. This fires the per- 
cussion powder, and the fire from it 
is forced through the nipple into the 
powder of the barrel. This kind of 
gun was generally used in all armies 
until rifles made to be loaded at the 
breech with brass cartridges were 
introduced. 

Rifle. The old kinds of guns had 
smooth bores, that is, the inside of 
their barrels were bored out smooth. 
These would not shoot a ball very 
far nor very straight, and in time it 
was found out that guns could be 
made to shoot truer and further if 
little channels or grooves were cut 
on the inside of the barrels. Guns 
whose bores are cut with these 
grooves are called rifles. The 
grooves, which differ in different 
kinds of rifles in shape, size, and 
number, do not run straight from 
one end of the barrel to the other, 
but aré made with a twist, so that 
they usually turn round the barrel 
once in its length. When the gun is 
fired the ball has to follow the grooves 
in passing out of the barrel, and this 
gives it a twist which makes it turn 
round very fast after coming out of 
the barrel, and always in the same 
way. In the smooth-bore gun the 
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round bullet used in it would also 
turn round sometimes ; but the mo- 
tion was not always the same, and 
this was apt to throw it out of its 
right line of flight ; but the rifle ball, 
being made to turn exactly in the 
same way all the time, goes much 
truer and straighter. As it is com- 
monly made pointed like a cone, it 
also cuts through the air easier, and 
therefore goes much farther. 

Both small arms and cannon are 
now grooved, or rifled as it is called, 
and both kinds are alike called 
rifles, the different kinds of each 
being known generally by the names 
of their inventors or those who first 
made them; but cannon were not 
called rifles before the present cen- 
tury. The rifling of small arms has 
been done for more than three hun- 
dred years, but rifles did not take 
the place of muskets in war until 
late years. 

Breech-loaders. Both cannon and 
small arms were made to load at the 
breech, that is, at the back end, 
several hundred years ago, but they 
were not very well made, and did 
not come into general use. During 
the past twenty-five years great im- 
provements have been made in them, 
and now every principal nation in 
the world uses some kind of a 
breech-loading rifle. 

The old-fashioned musket was 
loaded at the muzzle, that is, at the 
mouth. This took much time, and 
though soldiers were taught to load 
quickly, not more than two shots 
could be fired in a minute, while 
with some breech-loaders fifteen to 
twenty shots can be fired in the same 
time. 

Breech-loading guns need no ram- 
rod. All the soldier has to do in load- 
ing his gun is to open the back end, 
push in the CARTRIDGE, and shut 
it again, when it is ready to be fired. 
When the trigger is pulled the ham- 
mer strikes a little steel pin which is 
driven against the end of the cart- 
ridge where the percussion powder 
is, and this fires it. In opening the 


back end, the brass shell which held 
the powder and ball is thrown out, 
and the gun is then ready for an- 
other cartridge. 

The rifle usedin the United States 
navy was formeriy the Remington, 
but is now the Lee. Many rifles 
were made in this country for Tur- 
key during the war with Russia, 
Parts of these were Winchester 
rifles, but most of them were called 
the Peabody-Martini-Henry gun, be- 
cause they were made up of parts of 
three different kinds of rifles bear- 
ing those names. The Martini- 
Henry rifle is English, but the Pea- 


body is an American: rifle. An- 
other American rifle, called the 
Berdan, -is used in Russia, and 
American rifles of different kinds 


are used in almost all the South 
American countries. 

Repeating Rifles. Rifles that can 
fire several shots without reloading 
have been possible only since the in- 
vention of the metallic CARTRIDGE. 
Colt’s repeating rifle, with six charges 
in a revolving cylinder, was used be- 
fore that time, but it was not a safe 
gun, as it allowed the gas to escape 
between the cylinder and the barrel. 
A great many kinds of repeating 
rifles are now made, some for sport- 
ing and some for use in war. In the 
United States the first to come into 
general use was the Henry rifle, 
which carried a number of cartridges 
in a magazine under the barrel. 
This gun, which was much used by 
sportsmen and to some extent in our 
Civil War, has been improved into the 
Winchester, which was used by the 
Turkish cavalry in the Russo-Turk- 
ish War. It carried fifteen cartridges 
in the magazine under the barrel. 
In the latter part of our Civil War the 
Spencer rifle also was used, mostly 
by cavalry. In this the cartridges 
were carried in a tube in the stock. 

Switzerland was the first nation 
to adopt a repeating rifle for its 
troops-—the Vetterli, a magazine 
gun on the Winchester principle, 
which has now been superseded by 
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The Germans fol- 
lowed, and almost every nation has 
since adopted some form of repeat- 
ing rifle. There are too many kinds 
to describe all, but they may be 
divided into three classes according 
to the way the cartridges are carried : 

1. Those in which the cartridges 
are placed in a tube under the barrel, 
as in the Henry, Winchester, Bullard, 
Ward-Burton, Spencer (new model), 
Marlin, and Colt (new model), all 
American; the Mauser, German ; the 
Lebel, French; the Jarman, Swedish; 
the Vetterli, Swiss; the Kropat- 
checks, French and Portuguese. 

2. In which the cartridges are 
carried in the stock, asin the Spencer 
(old model), Hotchkiss, Maxim, 
Chaffee-Reece, and Meigs, Ameri- 
can; and the Evans, American and 
Russian. 

3. In which the cartridges are con- 
tained in a magazine just behind the 
cartridge chamber of the barrel, as 
in the Lee, Elliot, Burton, Lee- 
Burton, and Remington-Keene, 
American; the Mannlicher, Aus- 
trian; the Schmidt, Swiss; the 
Vitali, Italian ; the Lee-Metford, En- 
glish; the Hebler, German; Krag- 
Jorgensen, Danish, and Murata, 
Japanese. The shape and arrange- 
ment of the magazine differs in the 
various guns, and in some the maga- 
azine is fixed and in others it can be 
taken off and replaced by another 
one. Most of them carry five cart- 
ridges ; but the Lebel and the Murata 
carry eight, and the Swiss (Schmidt- 
Rubin) twelve in two packets of six 
each. 

In the war with Austria (1866) 
the Prussians used a breech load- 
ing paper-cartridge gun called the 
Dreyse needle-gun, because it was 
fired by a steel needle pushed into 
the cartridge by a strong spring 
when the trigger was pulled. After 
the war with France (1870-71) they 
adopted another breech-loader, the 
Mauser, in which a metallic cartridge 
wasused, They next tried to change 
this into a repeating rifle by putting 


a magazine under the barrel, as in 
the Winchester rifle ; but it was not 
satisfactory, and the government 
sold several hundred thousand of 
them to Turkey and China, and 
adopted in 1889 a new magazine 
rifle, called the Hebler, in which 
smokeless powder is -used. This 
gun is only a modified form of an 
American gun, the Remington- 
Keene, which was tested by the 
United States Government in 1881. 
It carries five cartridges in a maga- 
zine that fits into the under side of 
the barrel. When all five shots are 
fired the magazine falls out, and the 
soldier puts in a new one as easily as 
he could put in a single cartridge. 
In the war with Germany (1870-71) 
the French used a_breech-loader 
called the Chassepot. In 1874 they 
adopted a new kind of breech-loader 
called the Gras, and in 1886 a re- 
peating rifle called after its inventor 
the Lebel, in which smokeless pow- 
der is used. The bullet from this 
gun, it is said, will go through fifteen 
inches of oak plank at 22c yards. 
The Russians use the Mouzin, a 
magazine rifle of five cartridges. 
The English rifle, called the Lee- 
Metford, is the American Lee rifle 
with a detachable magazine, work- 
ing much like the German rifle, with 
the Metford system of rifling. The 
magazine holds eight cartridges. 
The Austrian Mannlicher rifle is the 
Lee renamed. It carries five car- 
tridges. The Krag-Jorgensen has; 
been adopted by the United States. : 
The word rifle is from the Ger- 
man rzffeln, to cut a groove ; 
ROAD. Highways for travelling 
and for the transportation of mer- 
chandize were constructed at a very 
early period. The Egyptians must 
have had solid roads on which to 
transport the immense blocks of 
stone for building the pyramids, but 
paved roads are said to have been 
the invention of the Carthaginians. 
The Romans, who perhaps learned 
the art from the Carthaginians, were 
jthe great road-makers of antiquity. 
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Their roads, built chiefly for military | broken stones and lime, and lastly 
purposes, connected Rome with ail] with a layer of fragments of brick 


the outlying provinces. 


Immense | and pottery mixed with cement. 


On 


sums were expended in their con-| this last layer were carefully fitted 


struction. They were laid out, as 
far as possible, in a straight line, 
the nature of the ground being dis- 
regarded, Mountains were cut, 
valleys filled up or spanned with 
masonry, and streams bridged. 

The first great Roman road, the 
Appian Way (Vza Apfza), built B. 
C. 312 by the censor Claudius 
Appius, is worthy of admiration even 
in its ruined state. Portions of this 
wonderful work, called by an old 
writer the Queen of Roads, still exist. 


Entrance to Pompeii. 


The illustration shows a part near] 


the village of Ariccia, where it 
crosses a valley on an embankment 
faced with freestone, with culverts 
below to carry off the water from the 
mountains streams, 


The Appian Way near Ariccia, 


The roadbed, of large irregular 
blocks of stone fitted closely to- 
gether, is wide enough for two 
vehicles to pass, and is raised a little 
in the middle to allow rain-water to 
run off. The surface of a Roman 
road is better shown in the second 
illustration, which represents a view 
of the main road from Herculaneum 
to Pompeii, at the entrance into the 
latter city. 

The Roman roads were all con- 
structed with a view to convenience 
and durability. The roadbed was 
most carefully prepared, first with a 
stratum of small stones or gravel, 
then with a stratum of rubble or 


together the blocks of stone, usually 
a kind of basaltic lava, to form the 
surface. The carriage-way was 
flanked on each side by kerb-stones 
and a raised foot-way. The Romans 
built thousands of miles of 
similar solidly constructed 
roads not only throughout 
Italy, but also in Gaul, 
Spain, Britain, and in parts 
of Africa and Asia, wher- 
ever they carried their vic- 
torious arms, 

Almost equal to the 
Roman _ highways - were 
the great military’ roads 
built by the Incas of 
Peru, the remains of 
which still attest their 
magnificence. There were many of 
these roads, but the most remarkable 
was that which extended from Quito 
to Cuzco and thence southward to- 
wards Chili, more than 1500 miles. 
It ran through a mountainous region, 
where the natural difficulties to be 
overcome might appall even a 
modern engineer. Galleries were 
cut for miles through the solid rock, 
ravines were filled with solid 
masonry, and rivers were crossed by 
suspension bridges hung on great 
ropes made of the maguey plant. 
The roadbed, about 20 feet wide, 
was formed of heavy flags of free- 
stone, and in some parts covered 
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with a bituminous cement which 
time has made harder than the 
stone itself. 

The Roman roads in Britain 
gradually fell out of repair, and for 
centulies our ancestors depended 
chiefly on bridle-paths and narrow 
cart-tracks. Goods were conveyed 
mostly on pack horses and, except- 
ing near cities, all roads were dan- 
. gerous from bad condition almost to 
the close of the eighteenth century. 
_ Inthe last half of that century two 
Scottish engineers, John Loudon 
Macadam (see C. P. P.) and Thomas 
Telford (1757-1834), introduced new 
methods of road-building modeled 
somewhat on those used by the old 
Romans. Telford laid heavy stones 


- at the bottom of the roadbed and 


covered them with a coating of 
broken stones, but Macadam _ pre- 
ferred a yielding toa solid foundation 
and laid broken stone even on boggy 
ground. On one or the other of 
these plans most modern roads are 
now constructed, but Macadam’s 
name is usually given to broken 
stone highways, which are commonly 
called macadamized roads. The 
best roads are now made generally 
with a foundation of large stones or 
of concrete or broken stones laid in 
cement. On this is laid a stratum 
of granite or basaltic rock, and above 
that a layer of sandstone or shale. 

ROACH. See DACE. 

ROBIN. The robin red-breast 
lives in the mild parts of Europe, 
and in western Asia and northern Af- 
rica. Its back is olive green, and its 
neck and breast light red. It has a 
sweet song, and loves to build its 
nests near dwellings, often putting 
them where there is great noise and 
confusion. This is the robin red- 
breast of poetry and song, the little 
bird that covered the “ Babes in the 
Wood ” with leaves. 

The American Robin is really a 
thrush and is about twice as large 
as the robin of Europe. It is usually 
olive gray on the back, white on the 


found all over North America. It 
comes north very early in the spring, 
and is sometimes seen in New Eng- 
land before the snow has left the 
ground. Its habits are very famil- 
iar, much like those of the English 
robin, and it was probably on this 
account, and because it reminded 
them of home, that it was named 
after it by the early settlers. 

The robin belongs to the order 
passeres, or perching BIRDS. 

The word robin is a short form of 
Robert, which is from the old Ger- 
man rod, fame, and érzht, bright, 
fame-bright, a name given to the 
heathen god Thor, to whom the 
robin was sacred. 

ROCKS. When we speak of a 
rock in common language, we mean 
a hard stone, but any kind of natural 
stone, whether it be hard or soft, is 
really a rock. In this sense, sand, 
clay, peat, and coal are as much 
rocks as sandstone or granite. 
There are a great many kinds of 
rocks, but they may all be divided 
into three classes: 1. Sedimentary 
Rocks; 2. Organic Rocks; and 3. 
Igneous Rocks. 

1. Sedimentary Rocks are those 
which are formed out of sediment 
(Latin sed¢menta, settling). Sedi- 
ment is something which has been 
mixed up with or moved along by 
water, and has finally settled to the 
bottom. If gravel be shaken up in 
a glass with water and then left to 
stand, it will at once sink to the bot- 
tom and form a sediment of gravel. 
If sand be shaken up in the same 
way, it will take longer to settle, but 
in a few minutes the water will be- 
come clear and a sediment of sand 
will be formed on the bottom. If 
mud bé shaken up until thoroughly 
mixed with the water, it will remain 
dirty for some hours; but the clay 
will settle little by little, and at last 
a sediment of mud will be formed at 
the bottom. 

Gravel, sand, and mud are all 
made in the same way and from the 
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coarseness; gravel is made up of 
stones worn round and smooth; in 
sand they are worn into grains; and 
in mud they are worn into fine dust. 
They all come from pieces of stone 
broken off from the cliffs of moun- 
tains and hills by the rains, springs, 
and frost, and washed down by 
streams and_ rivers. When the 
pieces first fall from their places they 
are not round but have sharp edges ; 
but as the brooks sweep them along 
they lose their sharpness little by 
little by being rubbed against each 
other unti] at last they become 
rounded like cobble stones and 
gravel. As the stones grow rounder 
they grow smaller, and many of 
them are ground down into mere 
sand and fine dust. You will find 
plenty of rounded stones in the bed 
of every brook. As brooks and riv- 
ers are always flowing they are all 
the time grinding rocks into gravel, 
sand, and mud, and all the time car- 
rying them down into the lowlands 
and thence into iakes and the sea. 
We say commonly that these things 
are worn by the water, but they 
really wear themselves down; all 
the water does is to keep them grind- 
ing against each other. 

When water flows quickly it 
sweeps along both gravel and sand, 
and when it begins to flow slower it 
drop some of its load. The heav- 
jest sinks to the bottom first and 
forms a layer on the bottom, then 
the next heaviest makes another 
layer, and lastly the light mud set- 
tles on the top. In some places 
many sets of layers are thus made 
one above another, sometimes to the 
depth of hundreds and thousands 
of feet. When gravel, sand, and 
mud are thus piled up in layers 
above each other in the beds of lakes 
and the ocean, the layers which are 
at the bottom are under a great 
weight and are squeezed into a much 
firmer mass than those above, thus 
becoming quite hard. The water of 
brooks and rivers also carries down 
with it a good deal of lime, iron, and 
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other things dissolved in it, and 
these things become mixed with the 
sand and other materials and ce- 
ment them together, so that they are 
made into a solid mass. The hard- 
ening of sediment into stone in this 
way is called infiltration, because 
the substance which binds the grains 
together filters through them. 
Thus, the gravel, sand, and mud 
swept into lakes and the sea by riv- 
ers is made into rock in two ways, 
by pressure, and by infiltration, 
Rock made out of gravel hardened 
or cemented together is called con- 
glomerate (Latin conglomeratum, 
rolled together); it is also some- 
times called pudding stone, because 
it looks like pudding with plums in 
it. Rock made from sand is called 
sandstone; and that from mud, 
shale (German schale, shell, from 
schalen, to peel or shell off), because 
it is in leaves or layers which easily . 
scale off. 

Now let us look at the side of a 
hill cut through from top to bottom 
as shown in the picture, so that we 


Section of Hill, Showing Strata, 


can see the layers of rock in it. 
Such a cutting is called a section © 
(Latin sec¢zo, a cutting), and each 
layer in it is called a stratum (Latin 
stratum, plural strata, a bed or 
layer). All sedimentary rocks lie in 
strata, and they are therefore often 
called stratified rocks. In the pict- 
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ure, a shows a stratum of conglom- 
erate; 4, 4, 6; strata of sandstone ; 
and ¢, c,strata of shale. It will be) 
seen that they are -not in regular 
order, but that they lie just as the 
gravel, sand, and mud of which they 
are made may have been washed in. 
In this case, the stratum at the bot- 
tom and the one at the top look to 
\be-the same, and they are really the 
same, only the one at the bottom is 
much older than the other, The 
strata are not always so easy to see 
as they are in the picture, for the 
rocks are often hidden by soil or 
otherwise, so that it is hard to tell one 
from the other. 

Sedimentary or stratified rocks 
often have other things in them be- 
sides gravel, sand, and mud, among 
which the most important are the 
remains of plants and animals. 
Pieces of ferns and other plants are 
found bedded in these rocks, espe- 
cially in sandstones and shales, which 
have been swept down with sand and 
mud by rivers and buried up in 
the layers. As the sediment hard- | 
ened into shale these plants changed 
under the great pressure little by lit- 
tle until they finally became coal. In 
the same way the remains of shells, 
corals, fishes, and other animals 
have become buried in the sediment 
and hardened into rock. All such 
remains of plants and animals bed- 
ded in rocks are called fossils (from 
Latin fosswm, dug, because they are 
usually dug out of the earth). By 
looking at the fossils in rocks we 
can tell whether the rocks were made 
in the sea or in lakes, because the 
plants and animals found in salt and 
in fresh water differ from each other. 
Most of our rocks have been made 
under the sea, and afterward raised 
up out of the water. 

2. Organic Rocks are formed out | 
of the remains of plants and animals. | 
It has been shown how parts of 
plants and animals become mixed 
up in sedimentary or stratified rocks ; 
but plants and animals sometimes, 
form thick layers by themselves, ; 


— 


which alsoturn into rocks. As these 
are not formed in the same way as 
sedimentary rocks, they are not 
classed with them, but are put into 
another class called organic rocks, 
which means rocks made up of organ- 
isms, or things which have had 
organs. Plants and animals live 
move, and grow by means of organs, 
hence, when we speak of organic 
remains we mean fossils, or the re- 
mains of plants and animals. 

COAL is an organic rock because it 
is made up of the remains of plants. 
It is found in strata, like sandstone 
and shale, among beds of sedimen- 
tary rock, and usually only a few feet 
thick. A section cut through a bed 
of coal and the rocks above and below 
it would look something like the pict- 
ure. In this c is the layer or seam 


Section of Coal Bed. 


of coal, as it is called ; 4 is a layer of 
hard clay or shale on which it lies, 
called therefore the pavement of the 
coal; and a is a layer of sandstones, 
shales, etc., under it; @shows layers 
of sandstones and shales, forming 
what is called the roof of the coal. 
Almost every seam of coal lies on a 
bed of clay like this. It is made up 
of dark clay, with black streaks and 
branches running down through it 
like the roots of plants. This is what 
they really are, and the bed of clay 
is merely an old soil, which used to 
be the top of the ground, and the bed 
of coal is made up of the plants which 
once grew on it. Each coal seam, 
therefore, has been in some past time 
a thick mass of vegetation growing 
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on a marshy plain something like 
the jungles in hot countries. These 
plains had a muddy soil, and it is 
this which now forms the pavement 
under the coal seam. The leaves 
and stems of these plants have been 
so squeezed together that we can sel- 
* dom find any of them in the coal 
itself, but parts of them are often 
found beautifully preserved in the 
layers of shale and sandstone above 
and below the coal. A few of the 
plants out of which coal was made 
are shown in the pictures. These 
grew and died long before any of 
the plants which nowlive on the earth 
were known. 
PEAT is formed in much the same 
way with coal; indeed, if left long 
enough it would become coal. If a 
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peat bog be cut through, on the 
bottom will be found a layer of clay, 
which once formed the bed of a lake, 
and above this lies the peat, made 
up of the vegetable matter formed 
from the decayed roots, stems, and 
leaves of the plants which grew in it. 

Rocks are formed out of the or- 
ganic remains of animals as well as 
of plants. The bottoms of many 
lakes are covered with a kind of 
chalky mud called marl, made up of 
the decayed and decaying shells of 
animals which lived in it. Some- 
times the beds of dried-up lakes are 
dug up to get the marl to use as a 
manure on land, and these layers of 
decayed shells have been found many 
feet thick. But on the great bed of 
the ocean these beds of shells are 
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hundreds and even thousands of feet 
thick. Assea animals die their shells 
and bones gather on the bottom and 
make a layer which is all the time 
‘growing thicker and thicker. Some 
of this has been brought up from the 
bottom of the ocean by means of the 
DREDGE; when looked at under the 
microscope it is seen to be made up 
mostly of small shells called forami- 
nifera, some of which are whole and 
some broken. If now we look ata 
piece of chalk in the same way we 
shall see that it is made up of just 
the same things, and we therefore 
know that it is a stone made out of 
the remains of once-living animals, 
and that it has been formed under 
the sea. Not only chalk, but almost 
all the rocks called limestones were 


formed in the same way. As great 
ranges of hills and cliffs hundreds of . 
feet high in different parts of the 
world are made up wholly of chalk, 
and as some of the highest mountain 
chains, such as parts of the Alpsand | 
the Himalayas, are made up of lime- 
stones, we are led to wonder how 


these masses were raised from the ~ 


bottom of the sea and pushed so high 
up above the surface of the land. 
We shall find out how this came 
about by studying the third class of 
rocks. 

3. Igneous Rocks are those which 
have been melted within the earth or 
have been thrown up by volcanoes. 
Igneous (Latin zezzs, fire) means 
fiery, and igneous rocks are so 
called because they have been 


| rocks may be divided 
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formed chiefly by the action of fire 
inside the earth, which is told about 
in the article EARTH. Igneous 
into two 


_ groups: the crystalline and the frag- 


mental. 
Crystalline igneous rocks are made 


up of crystals which have once been 


melted. It 1s told above that plants 
and animals are called organic, be- 
cause they live and move by means 
of their organs. Mineral substances 
have no organs, and are therefore 
called inorganic substances. When 
most inorganic substances become 
solid, they form crystals. For ex- 
ample, ice, which is water become 
solid, is merely a mass of crystals. 
Indeed, the Greek word crystal 
(krustallos) means ice; but we use 


it to mean the form taken by any 


wr 


kind of mineral matter in becoming 
solid. Thus, lava, granite, quartz, 
iron, limestone, the diamond, and 
all the solid materials of the globe 
are made.up of crystals. But when 
we speak of crystalline rocks, we 
usually mean those whose crystals 
were formed by the action of fire. 


- GRANITE is a good example of crys- 


- talline igneous rock. 


It is made up 


of three different substances, in each 


of which the crystals are of different 
form. . The crystals of feldspar are 
long and smooth-faced and of a pale 
flesh color or dull white, those of 
mica in bright thin plates, and those 
of quartz in little grains, hard, clear, 
and glassy. All these are mixed to- 
gether without any order through 
the whole stone. There are many 
high mountains formed almost en- 
tirely of granite, yet we have reason 
to believe that it was melted and 
cooled into crystals deep down in the 
earth under other rocks. How it 
came up to the surface of the earth 
and was piled up above it in great 
mountains is told about on page 633. 
There are many other kinds of crys- 
talline igneous rocks, most of which 
were thrown out from volcanoes in 
the form of lava, and hardened into 
crystals on the surface of the earth. 
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Basalt, one of these, is often found 
in regular columns, like those in 
the Giant’s Causeway in Ireland. 
These were formed by the contrac- 
tion or drawing together of the 
melted lava in cooling. 

Fragmental igneous rocks are 
made up of fragments, such as bits 
of lava and other rocks, ashes, and 
dust, which have been thrown out. 
from volcanoes. These become 
packed together closely and form the 
rock called tufa. In some places 
tufa is found in masses many hun- 
dred feet thick, and in the layers are 
often seen shells and other sea fos- 
sils, which show that the materials 
of which the tufa was made fell into 
the sea and there became cemented 
into rock. 

We have thus shown that the 
rocks on the earth may be divided 
into three classes: Sedimentary 
rocks, formed by the settlings of 
gravel, sand, and mud mostly on the 
bottom of the sea; Organic rocks, 
made up of masses of animal and 
vegetable matter; and Igneousrocks, 
formed by the action of fire inside of 
the earth. The whole top of the 
earth is made up of the these three 
classes of rocks. How far below 
the surface they go we cannot tell, 
but we find the same kinds of rocks 
as far down as we are able to dig. 
This solid rocky top of the earth is 
called the earth’s crust, a name 
which was given to it when it was 
thought that the globe was made up 
of a hot liquid mass inside, with a 
rather thin cool crust over it. We 
do not yet know whether the main 
part of the inside of the earth is 
liquid or solid, but it is generally be- 
lieved that at some past time, mil- 
lions of years ago, our globe was a 
burning mass much like the sun, of 
which it once formed a part and that 
it has been cooling little by little, 
through all that time. The crust 
has thus become cool and solid, but 
the inner part still keeps a good deal 
of heat. You may think that if the 
‘inside is so hot, the outside ought to 
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be warmer than it is; but rocks are|the action of volcanoes and earth- | 
bad conductors of HEAT, and_ so| quakes, so that in some places the | 
the great heat of the inside passes | land is rising little by little, while in- 


off very slowly. 

It has been told in HEAT that al- 
most all bodies swell when they are 
heated, and shrink when they are 
cooled. When the earth was very 
hot, therefore, it must have been 
much larger than it is now, and it 
must have shrunk a good deal while 
cooling. This must have caused a 
great strain on the crust, so that 
some parts of it became ridged and 
others sunken, like the shrivelled 
skin of a dried apple. Changes 
somewhat like this have been always 
going on, and are still going on in 
different parts of the world through 


others it is slowly sinking below the | 


sea. Thus it has happened that the 


sedimentary rocks at the bottom | 


of the sea have been raised up 
so as to make great mountains, and 


1 


that organic rocks, made by the — 


decay of vegetable matter on the sur- 
face of the earth, or by the packing 
together of shells and other animal 
matter on the bottom of the sea, 
have been forced out of their places, 


| 


so that some, like coal, are buried | 


deep down in the earth, and others, 

like chalk and limestone, are raised 

high above the surface of the land. 
But other changes have also taken 


Fault, showing Igneous Rocks, I I, forced into Cracks between 
Sedimentary Rocks, A, B, C. 


place. The rocks have not only 
been lifted up and sunk down; they 
have also in many places been crum- 
pled up and broken. Hence the 
crust of the earth, instead of being 
in flat layers, as it would have been 
if the rocks had been left as they 
were made, has been so squeezed and 
broken that the oldest rocks often lie 
- higher than those which were made 
last. Thus it happens that the strat- 
ified rocks are seldom found in level 
layers, but generally lie slanting, and 
sometimes so tilted as to stand 
onend. Sometimes, too, the strata 
are all crumpled and folded together, 
and sometimes they are broken in two 
and those on one side of the crack 


are shoved up much higher than 
those on the other, so as to make a 
break in the layers. Such a break is 
called a fault. This often happens 
in coal seams, and gives miners much 
trouble. When strata are thus 
broken, melted igneous rocks have 
often been forced up from under- 
neath so as to fill up the crack, and 
thus granite and other igneous rocks 
are often found in veins between 
other kinds of rocks. In the picture 
two such veins of igneous rocks are 
shown at I, which have been forced 
in between stratified rocks so that 
they have been broken into’ three 
parts, A, B, and C. In two places 
the igneous rocks have risen to the 
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surface of the earth and formed hills 
and mountains. 

So well have most of these rocks 
preserved their story, that we can 
tell a good deal about the history of 
the earth by looking at them. "We 
know the order in which the differ- 
ent kinds were formed, so that w2 
can tell where each one belongs, not- 
withstanding that they are now mixed 
up together, or that the oldest kind 
may be piled on top of the newest. 
The fossils in rocks, too, tell much 
of their history, for the plants and 
animals in the early ages of the earth 
were much different from those of 
to-day. Each division of rocks, 
therefore, has its own kind of fossils, 
and this is of great help to us in 
separating the divisions from each 
other. 

The word rock is found in many 
languages: in French it is voc or 
roche, in Spanish rueca, Portuguese 
roca, in Italian rocca, in Danish rok, 
Swedish rock, and Icelandic rockr, 
and is allied to Latin rapes, rock. 

: ROOK, a bird of the crow family, 

about the size, form, and color of the 
common crow, but having the base 
of the bill covered with a rough 
skin, which in old birds is whitish. 
Rooks are found all over Europe and 
areabundant in Great Britain. They 
live together in rookeries all the year 
round, building their nests, seeking 
food, and roosting in flocks. Their 
nests, which are built in tall trees, 
sometimes in the middle of cities, are 
used year after year. Theyare often 
seen in groves around old mansions, 
where they are protected and where 
sometimes houses are built for them. 
They live on worms, shell-fish and 
crustaceans, insects, nuts, seeds, and 
grain. Many of their young are 
shot in the spring for food. 

The rook belongs to the order 
passeres, or perching BIRDS, The 
word rook is from the Anglo-Saxon 
hroc, rook, named probably from its 
croak, 

ROPE, a large, stout, twisted cord, 
usually more than one inch round. 
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When smaller than this, it is called 
acord. Ropes are usually made ina 
rope-walk, a long, narrow, one-story 
building, one end of which is called 
)the head and the other end the foot, 
At the head is a spinning-machine, 
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Rope Spinning Wheel, 


a large wheel between two posts, 
which turns by means of a belt, a, a 
number of little rollers, 6, 6, ending 
in small hooks, ¢c, c. The second 
picture shows one of these enlarged. 
When the wheel is turned, these 
hooks, which are called whirls, turn 
round very rapidly. There 
are generally about twelve 
whirls in a spinning-machine, 
so that twelve spinners can 
spin at once. Each spinner 
wraps loosely round his body 
a bunch of hemp, pulls out a 
few threads and fastens them 
to one of the whirls or hooks 
of the spinning-wheel, which 
is turned by an assistant, 
and walks slowly backward 
down the ropewalk, letting Whirl, 
the threads draw out little 

by little and evenly through his 
fingers. The turning of the whirl 
keeps the thread twisting all the time, 
and the spinner keeps on thus until 
he gets to the foot of the walk. As 
ihe goes along he hangs the thread, 
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which is called a yarn, on hooks on 
the cross-beams, so that it shall not 
fall on the ground. When the yarn 
is done, it is wound up on a reel, and 
the spinner spins another one. 

After spinning the yarns, the next 
thing is warping, in which enough 
yarns for a rope are stretched out 
to an equal length. If they are to 
be made into tarred rope, they are 
drawn through a kettle of hot tar, 
and afterward through a hole which 
scrapes off the tar where there is too 
much of it. Several yarns, usually 
three, are now fastened to a whirl- 
hook and twisted together, but in 
the opposite way from that in which 
they were first twisted. This is 
called laying, and the cord thus 
made, a strand. When three such 
strands are twisted together it is 
called the first lay, and the rope 
made is called a hawser-laid rope; 
and when four strands are used, it 
is called the second lay, and the 
rope is said to be shroud hawser-laid. 
The third lay is the twisting to- 
gether of three hawser-laid ropes, 
when it is said to be cable-laid. 
This makes the largest kind of rope, 
called a cable, used for mooring and 
anchoring ships; but chain cables 
have now almost altogether taken 
their place. 

Ropes are now largely made by 
machinery, by which they are spun 
-™much more evenly than by hand. 
Ropes of iron wires twisted to- 
gether are much used for the rig- 
ging of ships. and for cables for sus- 
pension bridges. They are much 
stronger than those made of hemp. 

The word rope is from the Anglo- 
Saxon raf, rope. 

ROSE. It is not known from 
what country the rose first came, 
but it has been common from the 
most ancient times, There are a 
great many kinds of roses, and 
some are among the most beautiful 
of flowers. There are several wild 
kinds in the United States, among 
which are the prairie or Michi- 
gan rose, blooming in July, from 
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which some of the cultivated double. 
pink roscs have descended; the 
dwarf rose, which blooms from) 
May to July; the swamp rose, found | 
usually in damp ground, and which 
blooms from June to September ;; 
and the early wild rose. The Cher- 
okee rose, much used in the South-. 
ern States to make hedges, was: 
brought to this country from China. 
before the Revolution. Among the 
cultivated roses, the red French or 
Provence rose, commonly called the 
summer or June rose, was brought 
from Syria to France in the time of 
the Crusades. The cabbage rose 
was first brought from the Caucasus 
Mountains, and the damask rose 
from Damascus. The moss _ rose. 
was first carried to England from) 
Holland in 1596. The yellow 
rose came from Persia, and the 
musk rose from Persia, China, or 
India. The rose is chiefly valuable. 
for the perfumes made fromit. The, 
otto, ottar, or attar of roses (so called 
from an Arabic word meaning to. 
smell sweetly) is an oil distilled (see: 
ALCOHOL) from the petals or flower, 
leaves of roses. It is made chiefly | 
in India and European Turkey, but. 
some is made in the south of France, | 
It is very costly, as it takes 4000 | 
pounds of rose leaves to make one. 
pound of attar of rose. What is. 
left after the attar is distilled is 
made into rose water. Damask and | 
musk roses are chiefly used in mak- 
ing attar. 

The word rose is from the Latin | 
rosa, Greek rhodon, rose. 

ROSE-FISH, a fish of a brilliant. 
scarlet color, found on the Atlantic 
coast of North America from New 
York northward. It is sometimes 
called red perch to distinguish it. 
from the cunner or blue PERCH, 
which it resembles in form. It is 
called also Norway haddock, hem- 
durgan, and bream, and in Nova. 
Scotia, John Dory. The rose-fish 
is from 8 or 10 inches to 2 feet long, | 
and weighs from a half pound to 10° 
pounds, It is an excellent food fish — 
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and is much caught along the coasts 
of Massachusetts and Maine; but 
the largest fisheries are on the coast 
of Greenland, where it is highly prized 
both for its flesh and for its spines, 
which are used for needles. 

ROSEMARY, a sweet-smelling 
shrub which grows wild along the 
coast of the Mediterranean. An 
essential OIL is distilled (see ALCO- 
HOL) from it, which is used in per- 
fumery, and in medicine to give 
a pleasant odor to liniments and 
lotions. 

The word rosemary is in Old Eng- 
lish vosemarzne, and is from the 
Latin rosmarinus, rosemary; from 
ros, dew, and mare, the sea. It is 
so called because it grows best near 
the sea. 

ROSEWOOD, the wood of several 
kinds of trees, which has an agree- 
able smell much like that of roses, 
especially when sawn or cut. It is 
usually dark-red, beautifully veined 
with brownish-black ‘or dark-red 
shades and stripes, and is much used 
for ornamental furniture and cabinet 
work. It is very costly, and is 
chiefly used as a veneering or thin 
covering for other woods. The 
finest rosewood comes from South 
America, especially from Brazil, but 
some is brought from Jamaica and 
some also from the East Indies. 

ROW-BOAT, a boat moved by 
means of oars. Row-boats differ 
much in form and size according to 
the uses to which they are to be put, 
and are given various names. The 
principal row-boats on a ship of war 
are called the launch, barge, gig, 
pinnace, cutter, jolly-boat, and yawl. 
The launch is a large flat-bottomed 
boat, used mostly to carry wood, 
water, and other heavy things from 
the shore to the ship. The barge is 
a long, narrow boat used by the 
principal officers in going to and 
from shore, and usually has eight 
oars. The gig is a long, light boat, 
rowed by six or eight oars, used for 
going long distances. The pinnace 
is used by the lower officers, and has 
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usually eight oars. The cutter is 
rowed with six oars, and is used by 
the crew and for carrying light 
stores. The jolly-boat is much like 
the cutter, but smaller, and has only 
four oars. The yawl is a wide, 
short boat, rowed by four or six 
oars. Among other kinds of row- 
boats are wherries, skiffs, punts, 
canoes, and dories. The wherry is a 
light, long, and narrow boat, sharp 
at both ends, and used generally by 
only one person for fast rowing. A 
skiff is a short, light boat, rowed by 
one or two persons. A punt is a 
shallow flat-bottomed boat, used for 
duck-shooting, etc. A canoe is a 
long narrow boat, made usually out 
of a log or of the bark of a tree; 
when made out of a log it is some- 
times called a dugout. A canoe is 
also sometimes called a dory, buta 
dory is commonly flat-bottomed. A 
whale-boat is a long, deep boat, 
sharp at both ends, and rowed with 
five orseven oars. In boat building, 
a boat is said to be carvel-built when 
the planks on her bottom and sides 
are put on flush or smooth, that is, 
with the edge of one plank resting on 
the edge of the next one ; and clincher 
built, or lap-streaked, when the 
planks overlap each other like clap- 
boards on a house. Sailors usually 
call the seats of a boat thwarts, be- 
cause they are athwart or across the 
boat. The gunwale, or gunnel, is the 
board on the upper edge of the 
boat; the rowlocks, or places for 
holding the oars while rowing, are 
sometimes hollows cut in the gun- 
wale, sometimes a pair of pins, 
called thole pins, between which the 
oar rests, and sometimes of a single 
pin, to which the oar is fastened. 
Boats are rowed by either oars or 
sculls. Oars are usually longer and 
heavier than sculls, and each one is 
used by one man, who takes hold of 
it with both hands; but in rowing 
with sculls, two are used by each 
man, one being held in each hand. 
Sweeps are very long and heavy oars 
used for rowing large vessels in 
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calms, each one being worked by | of the boat. The oars of racing , 


several men. 

Racing Row-boats are very differ- 
ent from common row-boats, being 
very long and narrow, and made so 
light that they can easily be carried 
by their crews. They are so very 
thin that they are called “shells.” 
They are made of various sizes, and 
are usually named from the number 
of pairs of sculls or of oars used in 
them. A single sheil is rowed by 
one man with one pair of sculls, and 
a double shell by two men, each 
using apair of sculls. Four-oared, 
six-oared, and eight-oared shells are 
rowed by four, six, and eight men, 
each using a single oar. Shells are 
made usually of a light wooden frame 
covered with a thin plank, called the 
skin, made of cedar, mahogany, or 
pine. The skin is sometimes no 
thicker than the cover of a cigar box, 
and great care has to be taken lest 
it be split or twisted out of shape. 
Instead of wood the skin is often 
made of paper formed by pasting 
sheets on a pine model, which is 
taken out when the skin is dry. The 
skin is then made water-proof, and 
has a frame put into it to keep it in 
shape. The boat is open only in 
the middle, where the rowers sit, 
and around this is a board called the 
washboard, made to keep the water 
out. The two ends of the boat, be- 
fore and behind where the rowers 
sit, are covered usually with oiled 
linen or silk, but sometimes with 
thin wood. The rowlocks of a rac- 
ing boat are not made like those in 
a common row-boat, but are puta 
good way out from the side of the 
boat, on strong iron rods called out- 
riggers. This is done because if the 
rowlocks were on the gunwale of so 
narrow: a boat, the oarsmen would 
scarcely be able to pull at all. In 
rowing, the oarsmen sit with their 
backs to the bow of the boat, and 
the steering is usually done by the 
man in the bow, who works the rud- 
der with his feet by means of long 
wires which run along the bottom 


boats are not made with flat blades 


like those of common boats, but are | 
hollowed out so as to take hold of | 


the water better. 
monly called scoop or spoon oars. 


They are come | 


The word row-boat is from the | 


Anglo-Saxon vowan, to row, and 
b&t, boat. 

RUBY, a beautiful red PRECIOUS 
STONE, Some rubies are rose-color, 
and some are so dark as to be 
nearly violet or brown. 


The orien- | 


tal ruby, the most valuable kind, 
fine specimens being worth much 
more than the diamond, is of the | 


shade of red. called “pigeon’s 
blood.” The finest ones are brought 
from Ceylon and Burmah. 
ruby mines of Burmah belong to the 


The |; 


crown, and one of the king’s titles _ 


is “lord of the rubies.” 

Artificial rubies are now made in 
France which are as hard and of as 
good color as real ones; though no 
very large ones have'been produced. 
They have been tried as pivots in 
watches and found to be as good as 
natural stones for that purpose. 

The word ruby is from the Latin 
ruber, red, 

RUM, a liquor distilled (see AL- 
COHOL) from the skimmings of 
sugar pans in making sugar, from 
sugar cane juice, or from molasses, 
It is largely made in the West In- 
dies, particularly in the islands of 
Santa Cruz and Jamaica. Some is 
also _ made in the United States, 
chiefly in New England, from which 
it is called New England rum. A 
kind made in Massachusetts is called 
Medford rum. New England rum 
is distilled mostly from molasses. 
Pure rum is generally light colored, 
but Jamacia rum is colored reddish 
brown with caramel (see SUGAR). 
Rum is sometimes flavored with the 
fruit of the guava tree, and some- 
times with PINEAPPLE, 

The word rum is said to be short- 
ened from rumbullion or rumboose, 
names used for this liquor in the 
Seventeenth century. 
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RUSH, the common name of a 
great number of plants, which look 
much like the grasses, but which 
are more like the lilies. Rushes 
grow usually in wet places; tufts of 
them may often be seen in swamps 
and in wet pastures. In former 
times, before carpets came into use, 
the floors of houses were strewn with 
rushes ; and candles were made with 
the pith of rushes for wicks. The 
bottoms of chairs are sometimes 
woven of them, and they are also 
used for weaving mats and small 
baskets. 

The word rush is from the Anglo- 
Saxon vzsc, from Arzsczan, to make 
arustling noise, and the rush was 
so called from its sound when moved 
by wind. 

RYE, the plant and grain of one 


of the cereal (see CORN) grasses. It ; 


looks much like wheat, but its ears, 
as will be seen in the picture, are 
bearded like those of barley, though 
the beard is not quite so long. The 
grain is brown, and is harder and 
rather coarser than that of wheat. 
Bread made from it is very dark, and 
is net so good for food as that made 
from wheat, but it is largely used in 
the countries around the Baltic Sea. 
In Sweden, the common people live 
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largely upon rye cakes, which are 
baked but twice a year, and are 
therefore so hard that they have to 
be cut with a hatchet or saw. In 
New England, rye flour is used 
with Indian meal in 
making brown bread. 
Much whiskey is made 
from rye in this country ; 
in Holland it is used 
with barley for making 
gin; and in Russia a 
liquor called guass is dis- 
tilled (see ALCOHOL) 
from it. The straw of 
rye is tough and not good 
food for cattle, but is 
used for making STRAW 
hats, for stuffing beds, 
hhorse-collars, and other 
things, and for thatching 
the roofs of buildings. 
Rye does best in a cool 
climate, and probably / 
grew first in north- [V 
western Asia and north- — yyeaq of 
eastern Europe. The Rye. 
ancient Egyptians and 
Greeks did not know it, and it was 
not raised in Italy until about the 
time of Christ. 

The word rye is from the Anglo- 
Saxon rzge, rye. 
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SABLE. 
much prized for its fur, is found 
mostly in the wilds of Siberia, and 
in the cold mountains between Eu- 
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English Saddle, 


This little animal, so 


spots on the head and neck, but in 
winter it is a deep rich brown. The 
sable spends most of the day in trees, 
and hunts by night, living chiefly on: 
hares and other 
_B small game. Many 
of the Russian’ 
exiles employ 
themselves in 
hunting the sable,’ 
and as it lives in 
the coldest and 
most rugged 
places, they suffer 
much from cold, hunger, and wild 
beasts. The winter fur is the most 
valued, and brings very nigh prices, 
single skins often selling for $50 to 
$75. The animal has been hunted 
so much that it is getting scarce, and 
the fur has increased much in value 
during the past few years. Sable 
fur is much worn by ladies and 
used as linings for the robes of high 
officials in Europe, and the tails 
are made into artists’ pencils and 
brushes. The American or Hudson 
Bay sable is the pine MARTEN, 

The sable is a MAMMAL of the 
order carnzvora, or flesh-eating ani- 
mals, and of the weasel fainily. 

The word sable is from the Old 
French sad/e, Middle Latin sabellum, 
the sable. 

SADDLE, a seat to be put on a 
horse’s back for a rider to sit upon. 
The tree of a saddle is a frame of 
wood and iron, made to fit a horse’s 
back so that it does not rest on the 
backbone but presses on the back 
each side of it. Some trees are 


ropean and Asiatic Russia. It is|nearly flat on top, and some are 
much like the weasel (see picture] raised up high both in front and be 


on page 461) in shape and size, 


Its} hind, but the most common saddle 


fur in summer is brownish, with gray | is like the one in the picture. In this 
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the tree is raised a little in front to 
form the pommel A, and behind also 
in a rounded ridge, B, which is called 
the cantel, The seat of the saddle, 
is made by stretching tightly over the 
tree a tanned pigskin, which is very 
tough and wears well. The flaps, 
D, are also made of pigskin. The 
Stirrup leathers, G, which hold the 
stirrups, F, are fastened to the tree 
under the “skirt,” C, and fall over 
the flaps. Under the saddle are false 
flaps, E, padded so as not to hurt the 
horse’s back, and between the flaps 
and the false flaps lie the girths, L, 
which are buckled to straps fastened 
to the tree. H is the roll, where the 
forward part of the flap is often 
stuffed, preventing the rider’s knee 
from going forward when the horse 
is pulling hard or jumping. K isa 
staple for fastening the breast plate 
to prevent the saddle moving back, 
and I is for fastening the hunting 
flask, When the saddle is put upon 
the horse, the girths are passed under 
the belly and buckled tightly to 
Straps under the other flap. 

Side Saddles, used by women, are 
made in nearly the same way, but 
have only one stirrup in which the 
left foot is placed. On the pommel 


Queen Elizabeth’s Saddle, 


of the saddle are two pieces called 
horns, between which the right knee 
is put. Sometimes a third horn, 
called the hunting horn, is put on 
the side, under which the left knee is 
placed. This gives the rider almost 
as firm a seat as can be got in the 
man’s saddle. In old times women’s 
saddles were made without horns, 
but with a high pommel to hold on 
to, 
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side saddle of Queen Elizabeth, 
which is still to be seen at Horsham 
Hall, Essex, England. The seat is 
a velvet cushion, and the pommel is 


Af > 
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Icelandic Side Saddle, 


of metal gilded. In the third pict- 
ure is shown a kind of side saddle 
used by women in Iceland. It has 
aseat with a back, like a common 
chair, and has instead of a stirrup a 
little shelf on which both the feet can 
rest. 

The stirrups of children’s saddles 
are sometimes so made that the stir- 
rups will open at the side if the rider 
is thrown. This lets the foot out 
at once, and saves him from being 
dragged onthe ground in case the 
horse runs away. 

The word saddle is from the An- 
glo-Saxon sade/, Latin se//a, a seat 
or saddle, from sedere, to sit. 

SAFE, a strong box or closet to 
keep money and valuable things in, 
safe from burglars and from fire. 
They are usually double wrought 
IRON chests, filled between the two 
parts with some substance which is 
a non-conductor of HEAT, such as 
plaster of Paris (see GYPSUM) and 
MICA, plaster of Paris and alum, fire- 
clay and chalk, etc. The iron plates 
on the outside are made thick and 
tough, so that burglars will find them 
hard to bore through, and the doors 
are fitted with strong LOCKS which 
are hard to pick. Small safes are 
made for dwelling-houses, to store 
silver plate in, and very large ones for 
banks and stores, to keep money and 
papers in. 

Valuable papers, jewels, money, 


The second picture shows the{and cther property have often been 


SAFFLOWER 


preserved unharmed in safes through 
great fires which burned down the 
buildings in which they stood. In 
the great fire in Chicago, in 1871, 
when a large part of the city was 
burned, many valuable things were 
saved in safes, though most of them 
lay in the burning ruins for several 
days before they could be got out. 

The safe is so named because it 
keeps things safe. The word is from 
the Latin salvus, safe. 

SAFFLOWER, a dyestuff made 
from the flowers of a thistle-like plant 
which grows in the south of Europe, 
in Egypt, and in Asia. It is wrongly 
called SAFFRON in the United States, 
In the East Indies, whence the most 
is brought, the flowers are dried, 
pressed into little cakes, and then 
packed in bales. Several beautiful 
tints, rose-color, pink, scarlet, and 
crimson, are obtained from safflower 
and used for dyeing silks and cottons. 
Rouge is alsc made from it. 

The word safflower is made from 
SAFFRON and flower, 

SAFFRON, a yellow coloring mat- 
ter obtained from the stigma, or cen- 
tre part, of the FLOWER of a kind of 
crocus. The petals of the flowers 
are violet or purple, and the stigma 
orange red. Much labor is required 
to pick the stizmas, and saffron is 
therefore costly. It has an agreeable 
perfume, and is used for flavoring 
and coloring confectionery, cheese, 
and butter. It was formerly used as 
a medicine, but is now known to 
have no value. A weak tea made 
from it is sometimes given to canary 
birds when shedding their feathers. 
Saffron is brought mostly from 
Spain, France, and Germany. 

The word saffron is in Spanish 
azafran, from Arabic za’faran, from 
safra, yellow. 

SAGE, a sweet smelling plant with 
a scent somewhat like that of cam- 
phor, and a warm bitterish taste. It 
is usually dried as an herb, which is 
used for flavoring sausages, cheese, 
soups, and other dishes, It is also 
usec in domestic medicine as a 
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tonic, and as a gargle for sore 
throat. 

The word sage is from the Latin 
saluza, sage, which is from salvere, 
to save, and the plant was so named: 
because it was thought to save sick 
people. 

SAGO, a kind of food prepared’ 
from several kinds of palm trees, 
which grow in China, Japan, the’ 
East Indies, Ceylon, and the islands: 
of the Indian archipelago. The trees 
are cut down as soon as they show 
signs of flowering, which takes place’ 
when they are fourteen or fifteen’ 
years old. If allowed to blossom: 
and bear fruit, they die soon after. 
The trunk is split into pieces and all 
the inside, which is soft, white, and 
spongy, is scraped out and_ beaten: 
in cold water until all the starch or! 
sago is separated. This, which is 
the heavy part, settles-to the bottom, 
leaving the woody fibre floating. 
The water is then poured off, the 
sago dried, and afterward pounded 
up, sifted, and packed in boxes or’ 
bags forsale. In this state it is called 
pearl sago, from which puddings are 
made; and which is much used as. 
food for the sick. In the warm cli-| 
mates where it grows, it is made into’ 
bread, and is the chief food of mil- 
lions of people. A good deal of: 
false sago, made from potato starch, | 
is sent from Germany and sold for 
East Indian sago. 

The word sago is from sagz, the: 
Malay name for it. 

SALMON, the common name of 
a family of fishes which includes. 
the TROUT, SMELT, whitefish, and 
others. Salmon are found in the 
northern parts of North America, 
Europe, and Asia; but there are 
none in South America or in Africa. 
They live both in the ocean and in 
fresh waters, usually going up the 
rivers in the spring and early sum- 
mer, and spawning in the shallow 
streams. They can swim very fast, 
even against a strong current, and 
will often jump dams and waterfalls 
ten to twelve feet high. When they 
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reach their spawning place they dig 
a little trench in the sand on the 
bottom, lay their eggs in it, cover 
them with gravel, and return to the 
sea, The eggs lie all winter, and 
hatch out in Marchand April. The 
young stay in fresh water about a 
year, when they are about six 
inches long, and then go down to 
_ the sea. 

The common salmon of the Cana- 
dian and New England rivers are 
slaty-blue on the back and silvery- 
white beneath. They are usually 
about three feet long and weigh ten 
to twenty-five pounds, but some are 
caught which weigh more than fifty 
pounds. The flesh of the salmon is 
a reddish yellow. The fresh salmon 
sold in our markets come mostly from 
Maine and from Canada. Pickled 
and canned salmon are _ brought 
chiefly from the Pacific coast, espe- 
cially from the Columbia. river in 
Oregon, where great numbers are 
caught every year. 

There are five kinds of salmon on 
the Pacific coast, all different from 
those of the Atlantic coast: the 
quinnat or king salmon, the blue- 
back salmon or red-fish, the silver 
salmon, the dog salmon, and the 
humpback salmon. All of these are 
found in the waters of Oregon and 
Alaska. The quinnat, the kind 
found in the Columbia and Sacra- 
mento rivers, is the one mostly 
canned and is the most valuable fish 
of the Pacific coast. The blue-back, 
found in the Frazer river, is also 
canned, but it does not bring as high 
a price as the quinnat. The silver 
salmon is found chiefly in Puget 

Sound, and the other kinds in all 
the small streams, 

Many salmon are now raised ar- 
tificially, and some of our rivers, 
where they had become very scarce 
or had disappeared altogether, have 
been stocked again with them, so 
that they are becoming plentiful once 

more. Thesame thing is being done 
_in England, the rivers of the north 
part of which were once so full of 
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salmon that this fish was the cheap- 
est of foods. Indeed, it is said that 
workmen were fed on it so much that 
they became sick of it, and it was a 
common thing for men when hiring 
out to bargain that they should have 
salmon to eat only three days in the 
week. But now salmon isa delicacy 
in England and can be enjoyed only 
by the rich. 

The word salmon is from the Latin 
salmo, salmon. 

SALMON TROUT. This fish, 
found in the great lakes of North 
America, and therefore often called 
lake trout, is the largest of the trout 
family, sometimes reaching a hun- 
dred and twenty pounds. It is 
caught in Lakes Superior, Michigan, 
Huron, and Erie, but not in Ontario, 
the Falls of Niagara preventing its 
passage ; and also in Lake Champlain 
and some smaller lakes. The In- 
dians called this fish xamaycush. 
It is sometimes called also Mackinaw 
trout. Salmon trout are caught by 
gill-nets sunk to the bottom, by set 
lines, and in someseasons by trolling. 
In winter they are speared through 
a hole in the ice. 

SALT. Common salt is in chemi- 
cal language sodium chloride, being 
a compound made up of one part of 
SODIUM and one part of CHLORINE. 
When pure it is colorless and trans- 
parent, that is, so clear that one can 
see through it. It is obtained from 
three sources; beds of rock salt, 
salt springs, and sea-water. When 
rock salt is pure it is mined like other 
minerals, but when it is mixed with 
earth and other impurities, water is 
let into the salt and left there until it 
dissolves it, and the brine is then 
pumped out and evaporated—that 
is, the water is made to pass off as 
steam or vapor and leaves the salt. 

Rock Salt. There are immense 
mines of rocks salt in Germany and 
in Austria. That at Wieliczka, near 
Cracow, in Poland, is more than a 
quarter of a mile deep and has five 
hundred miles of streets and galler- 
ies cut through solid salt. In some 
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laces are large rooms more than one 
fede feet high. One of these is 
fitted up as a chapel, in which the 
altar, pulpit, and statues are all 
carved out of salt. There are other 
great mines of rock salt at Stass- 
furt and Anhalt, in Prussia, and in 
Cheshire, England, and there are hills 
of salt in Spain and in other parts of 
the world. In the United States rock 
salt is found only in Virginia and in 
Louisiana. One ofthe most wonder- 
ful salt mines in the United States is 
at Petite Anse, an island on the 
coast of Louisiana, where, at a depth 
of 15to 25 feet, is found a deposit of 
very pure rock salt, more than 1000 
feet thick. In Lincoln County, 
Nevada, are great salt mountains 
containing, under a layer of sand- 
stone two to eight feet thick, an im- 
mense deposit of rock salt as clear 
as glass. 

Salt Springs and lakes are found 
all over the world, and much of the 
salt of commerce is made by boiling 
the brine until the water passes off 
as steam, leaving the solid salt in the 
pans. Ifthe brine be boiled down 
quickly, a fine-grained table salt is 
made; but if it be boiled slowly, the 
product is a hard coarse salt. The 
principal salt springs in this country 
are in New York, Pennsylvania, 
West Virginia, Missouri, Ohio, and 
Michigan ; and there are salt lakes 
in Minnesota, California, Utah, Ne- 
vada, New Mexico, Texas, and other 
States. The most important ones 
are those at Syracuse, New York, 
where many hundred men are em- 
ployed. There are also salt-wells in 
different parts of the United States, 
made by boring very deep into the 
earth. About four-tenths of the salt 
made in the United States comes 
from New York, four-tenths from 
Michigan, one-tenth from Kansas, 
and the rest from other States. 

Sea Water Salt. Much salt is 
made from sea water in the West In- 
dies, especially in Turk’s Island and 
other of the Bahamas. This salt is 
usually hard and coarse, as the 
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water is driven off slowly by the sun. 


and not by boiling. 
Salt makes a part of almost all 


kinds ot food, and is necessary to. 


the health and even to the life of man 
and animals. Each person eats 


about two ounces a week in bread — 


alone, 


It is said that an old method — 


of executing criminals in Holland | 
was to feed them solely on bread | 


made without salt, 


brought on a fatal disease. It is 


which soon > 


largely used for pickling fish, meat, | 


and vegetables, for making common 


SODA and CHLORINE, for glazing | 
EARTHENWARE, and many other | 


things. 
salt, it is one of the most important 
articles of commerce. In some parts 
of Africa it is so scarce that to say 


As some countries have no | 


that a man eats salt with his victuals _ 


is as much as to say that he is rich; 
and a child will suck a piece of rock 
salt as if it were sugar. 

In Russia it is customary to give 
bread and salt to a stranger as a 


mark of friendship, and among the _ 
Arabs a man who has eaten salt with | 


another one looks upon him as a 
friend even if he had been an enemy 
before. The Hebrews, Greeks, and 
Romans prized it so highly that they 
used it in all their sacrifices, 
areé many superstitions about salt. 
For instance, some people think it 


There | 


unlucky to spill salt between them | 


and a friend. This has grown out 
of the ancient belief that salt is in- 
corruptible—that is, that it will not 


decay, and it was therefore made _ 


the symbol of friendship ;_ and if it 
fell between persons it was thought 
that their friendship would soon end, 
The word salt is from the Anglo- 
Saxon sea//, Latin saZ, salt, 
SALTPETRE, or NITRE, a white 
salt, without smell, and with a cooi- 
ing, bitter taste. It is rightly potas- 
sium nitrate, and is made up of Po- 
TASSIUM, NITROGEN, and OXYGEN, 
In many places it is found in lime- 


Stone caves, but it is chiefly obtained — 


from the soil of certain warm coun- - 


tries, especially Egypt, Persia, and 
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India, where it appears as a white 
salt on the surface of the ground. 
About an inch of the earth is taken 
up, and soaked in water in large 


- tanks; the water is then drawn off 


and allowed to dry up, when the salt- 
petre is found in the bottom of the 
tank. The principal use of saltpetre 
is for making GUNPOWDER, but it is 
also used in the preparation of sul- 
phuric and of nitric acid, in making 
FIREWORKS, and in medicine, espe- 
cially in cases of sore throat and 
rheumatism. 

The word saltpetre, which means 
salt of rock, is from the Latin sa/, 
salt, and petra, a rock; and the salt 
is so called because it is found on 
the rocks of caves. 

SALTS. In the article BASE is 
told how the union of the substances 
called ACIDS with those called bases 
forms a new class of substances, 
which are unlike either of them. 
These new substances are called 
salts, because most of them have a 
general likeness to. common salt, 
which was one of the first salts 
known. But all salts are not like 
common salt. SALTPETRE and 
ALUM are much like it, but chalk is 
entirely different ; yet chalk is a salt 
made by the union of CARBONIC 
ACID with the base LIME. Glass is 
still more unlike it, but as glass is a 
compound formed by the union of 
silica or silicic acid with bases, such 
as potash, soda, and lime, it is 
properly a salt. 

SAND, fine grains of stone, es- 
pecially of QUARTZ, silica, (see SIL- 
ICON) or FLINT, made by the wear- 
ing out of ROCKS. Sand differs in 
fineness, in sharpness, and in color. 
River sand and sand dug out of pits 
are usually sharper than sea sand, 
for this has been rounded by the 
washing of the waves. The colors 
of sand are made by various oxides 
(see OXYGEN) of iron. Sand is used 
in making glass, mortar and cement, 
SANDPAPER, and sand or _ hour 
glasses, in making moulds for cast- 


ing iron, brass, and other metals 
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(see METAL WORK and STATUE), 
in sawing and polishing building 
stones, and in grinding and polish- 
ing cutlery. 

Sand Blast. This is one of the 
most wonderful uses of sand, by 
means of which glass, stone, metals, 
or any other hard substance may be 
cut or engraved. If a stream of 
sharp sand be let fall from a high 
box (as high as the ceiling of a 
room) through a tube on to a plate 
of glass held under it, the sand will 
cut away little 


2 


grains of the 

glass till at Biel 

length the | |g aS 

whole surface | |HSIk SI 
\ 


: SI 
will be cut or aly 
scratched and 
it will look like 


CID 


ground - glass. 
If, instead of 
cutting the 


glass all over, 
it is wanted to 
engrave a pat- | 
tern or figure 
on it, the work- 
man has_ only 
to cover the 
parts of the 
glass which he 
does not want 
cut with a sten- 
cil plate made 
of leather, rub- 
ber, paper, wax, = 
etc., for the Glass Plate. 
sand will not pograved by Sand Blast, 
cut any soft 

substance. By this means only the 
uncovered parts are cut, and when 
the stencil is taken off the pattern 
will be seen. 

Mr. Tilghman of Philadelphia, who 
first found out how to do this, has 
made a machine in which the 
sand is blown on to the thing to be 
cut by a blast of air or steam, The 
sand is thus made to act with 
greater force, cutting much more 
quickly, and the air or steam blows 
away the sand as fast as its work is 
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done, and leaves the plate clean so 
that the workman can see it. Glass 
signs, glass globes for lamps, and 
gas-burners, tumblers, goblets, and 
other glassware may be engraved 
in this way very fast and with the 
most beautiful designs. A glass 
plate engraved by the sand-blast is 
shown in the picture. Metals and 
stones also may be cut by means of 
the sand blast, which will not only 
scratch the surface but will cut it 
away to any depth. The marble 
tombstones put up in the national 
cemeteries to the memory of soldiers 
killed in the war were made in this 
way. Iron letters were fastened on 
to the smooth face of the stone, 
which was then put under the sand- 
blast, and the sand cut away all the 
marble not covered by the letters. 
When the iron patterns were taken 
off, the letters were left raised as if 
they had been cut out with the chisel. 
The work was done so fast that 
three hundred headstones were made 
in a day, or as many as three hun- 
dred men could have done in the 
same time, working with the ham- 
mer and chisel. 

The word sand is Anglo-Saxon. 

SANDAL-WOOD, the wood of a 
tree that grows in India and China. 
‘It is quite heavy, has a fine grain, 
and a sweet perfume and spicy taste. 
The Chinese use a great deal of it 
for making small boxes and other 
cabinet work and toys, and for the 
frames of fans. They also burn it as 
incense in their temples. Inthe East 
Indies it is used instead of boxwood 
for wood engraving. It is good for 
making cabinets for preserved in- 
sects, because live insects do not like 
the smell of it. The roots, chips, 
and sawdust of sandal-wood are 
made into sandal-wood oil, which is 
used in perfumery. Red sandal- 
wood, sometimes called sanders 
wood, is of a deep red and takes a 
fine polish. It is used mostly as a 
dye-stuff, and for coloring the red 
spirits of lavender, bitters, and other 
things. 1 
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The word sandal is from the Aras 
bic ¢gandu/, Persian sandal, sandal- 


wood. 


SAND-PAPER. Papercovered on. 
one side with fine grit, used for 
smoothing wood, bone, ivory, met-. 


als, and other things. 


It is made by. 


smearing stiff brown paper with glue’ 
and sifting sand upon it while wet. 


About six different sizes of sand 
are used 
different fineness. 


to make sand-paper of 


| 


A kind of sand-: 


paper called glass-paper is made by: 
grinding up broken  wine-bottles, 


and using the siftings in the same 
way as sand, 
and ground fine is used also. 
paper is made in the same way. 
The word sand-paper is made up 


Sometimes flint burnt: 
Emery) 


of the Anglo-Saxon sand, and paper, 
which is from the Latin papyrus, 


paper. 


SAND-PIPER, a small bird of the 


snipe family, living in flocks on the 


seashore or on the borders of lakes’ 
have long legs 
and long bills with which they probe 
the sand and mud in search of 
crustaceans. | 
Among the American kinds are the’ 


and rivers. They 


worms and_= small 


purple sand-piper, called by gunners. 


rock-snipe, found in the Eastern and 
Middle Statesand ontheGreat Lakes; 
the red-backed sand-piper, along the 


Atlantic coast; the American green, 


north to Alaska; and the feast, or 
peep, all over the cooler parts of. 


North America. 


The sand-piper belongs totheorder | 
The sand- | 


limzcole or shore birds. 
piper is so called from its piping note 
as it runs along the sands. 
SANDSTONE, a kind of rock 
formed of grains of sand, cemented 


together by carbonate of LIME, oxide 
of IRON, silica (sée SILICON), or clay. 


Fine-grained sandstone is used for 
building, and 
millstones, Coarse sandstones some- 
times have pebbles in them, and are 
then called pudding-stones. Some 
sandstones are very lasting, while 
others wear out very soon when ex- 
posed to the weather ; the cement by 


coarse-grained for 
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which the grains of sand are held{green sapphire the oriental EMER- 
together being loosened by air and! ALD, the yellow the oriental TOPAZ, 


moisture, the stone falls to pieces. 
The sandstone used in this country 
for building is brought mostly from 
Ohio, Pennsylvania, Colorado, and 
Connecticut ; but New York, Massa- 
chusetts, New Jersey, Michigan, 
New Mexico, Wisconsin, California, 
and Missouri also furnish a good 
deal, and it is found in many other 
States. Berea sandstonecomes from 
Berea, Ohio; buff Amherst and 
blue Amnerst from Amherst, Ohio; 
brownstonefrom Portland, Connecti- 
cut, and Little Falls, New Jersey ; 
Peachblow sandstone from Peach- 
blow, Colorado; Potsdam sandstone 
from Potsdam, New York, and 
Nyack sandstone from Nyack, New 
York. Nova Scotia stone is yellowish 
brown ; it is much used in New York 
for house fronts. A light yellow 
sandstone, brought from Caen, in 
France, is sometimes used in this 
country, and makes a very handsome 
building stone. 

The word sandstone is made up 
of the Anglo-Saxon sand and stan, 
stone. 

SAPODILLA, the fruit of a tree 
which first grew in tropical America. 
The tree, called the sapota, has been 
transplanted to other warm countries 
and is now cultivated in the Mau- 
ritius, the Malay Archipelago, and 
India. The fruit, like a small plum, 
is at first a little sharp in taste, but 
when over-ripe becomes sugary and 
pleasant, and has a delicious perfume. 

The word is from the Spanish 
sapotilla, diminutive of sapofa, from 
the Mexican zafod/, the sapota tree. 

SAPPHIRE, a PRECIOUS STONE, 
next to the diamond in hardness. 
What is commonly called the sap- 
phire is a beautiful purplish-blue 
stone, which is next to the ruby in 
value, but there are really sepphires 
of several different colors. They are 
all made up of the same thing, alu- 
mina (see ALUMINUM), but colored in 
different ways. The red sapphire is 
properly called the oriental RUBY. the 


and the violet the oriental AME- 
THyYSsr. The word oriental used in 
this way does not refer to the East, 
but only means something very fine. 
Colorless sapphires are sometimes 
found, and are set and sold for dia- 
monds, but they are not so bright as 
diamonds. They are called white 
sapphires. The finest blue sapphires 
come from Ceylon, but some are 
brought from India and Persia, and 
a few from Russia. 

The word sapphire is from the 
Latin sapphirus, Hebrew sappzr, 
sapphire, 

SARDINE, the common name of 


the young of a fish of the herring 


family, which, when it grows up, is 
called the pilchard. It is an elegant 
little fish, with a slim, graceful body 
three to four inches long, greenish- 
blue on the back and_ silvery-white 
below. Sardines are found in the 
Mediterranean, the North Atlantic, 
and the Baltic. A large part of those 
which are sold are caught off the 
coast of Brittany, France. Early in 
spring these little fish appear in large. 
shoals, often so closely packed to- 
gether that many are shoved out of 
the water, and they keep on coming 
all summer long. They are caught 
with nets, the meshes of which are 
just large enough to let through the 
head of the fish, which is thus caught 
by the gills or fins. 

When a shoal is seen, the boats 
put off from shore and the nets are 
cast. The nets are very long, and 
are fitted with floats of cork at the 
top and lead sinkers at the bottom, 
so that when one is put into the 
water it stands up straight and forms 
a kind of long wall, reaching from 
the top of the water down very deep. 
It is set in a curve, and bait is 
thrown overboard. The sardines 
rush in to get the bait, and get their 
heads caught in thenet. As soon as 
one net is full another one is set, 
and the first is hauled in. The boats 
are loaded and the fish taken ashore, 


SARDONYX 


where they are at once washed, 
scraped, and salted, their heads and 
gills cut off, and then washed again 
and dried in the sun on frames along 
the shore. When dry they are 
cooked in great kettles of boiling 
olive oil for two hours, and dried 
again, when they are ready for 
packing in the tin cases in which we 
usually see them. This is done by 
women, who fit them into the boxes, 
pour boiling oil over them, fit on the 
lid, and seal it. 

Sometimes sprats, shiners, roach, 
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wood are therefore good to keep furs! 
and woollen things in. The bark of 
the roots has a sharp sweetish taste, 
A kind of tea is made from it, which 
is used as a domestic medicine, and 
is thought to purify the blood. The 
dried root is sold in drug stores, and. 
is given in cases of rheumatism and_ 
skin diseases. Sassafras oil is made: 
from the roots by distillation (see) 
ALCOHOL), | 

The word sassafras is said to be: 
from the Spanish salsafras. | 

SATURN, one of the planets of the: 


and dace are put up in the same solar system (see UNIVERSE). It is 


way and sold for real sardines. A 
large part of all those called sardines 
which are sent to the United States 
are these fish. In the United States 
the menhaden is called the American 
sardine. It is caught on the New 
Jersey coast, put up in oil, and sent 
to Europe in large quantities. 

The sardine is from the Latin 
sardina, Greek sardene, sardine, 
from Greek Sardo, Sardinia, off the 
shores of which many of these fish 
are caught. 

SARDONYX. See aGatr. 

SARSAPARILLA, the dried roots 
of several kinds of climbing ever- 


_ green plants, which grow in Mexico 


and Central and South America. 


_. The roots are reddish-brown, about 


as large as a goose quill, and nine 
or ten feet long.  Sarsaparilla is 
much used as a medicine, especially 
in rheumatic and skin diseases. The 
patent medicines called sarsaparillas, 
and the syrup drunk in soda, have 


_ hone of this drug in them. 


The word sarsaparilla is from the 
the Spanish zarzaparila, thorny- 
vine, from zarza, thorn, and pardl/a, 
diminutive of Jarra, a vine. 

SASSAFRAS, a tree of the same 
family with the lauéel, growing only 
in North America. In the Northern 
States it is little more than a bush. 
but in the Southern States it grows 
as high as a high house (50 feet). 
The tree is very fragrant, but its 
cent is not liked by insects, and 
trunks and drawers made from its 


the furthest from the sun of the 
planets known to the ancients, and 
only Uranus and Neptune are be- 
yond it, Itis nine and a half times: 
as far away from the sun as the 
earth, or about 872,000,000 miles, 
Its diameter is 70,500 miles, or nearly 
nine times that of the earth, so that 
it is about 700 times as large as the 
earth. It revolves on its axis in 10 
hours and 14 minutes, or less than 
half a day, and takes 29 years and 
167 days to go round the sun. 
Saturn is the most remarkable of 
the planets, being the centre of a 
system of its own, unlike any other 
in the heavens. It is surrounded by 
two rings, one within the other, sup- 
posed to be made up of a countless 
number of little satellites or moons, 
each revolving by itself. Though 
many thousand miles broad, 
Saturn’s ring is less than a hun-. 
dred miles thick, so that when the. 
edge is toward one, it looks like only 
a line of light. Saturn has nine 
moons of different sizes, moving 
round it in orbits outside the ring. 
The ninth moon, named Pheebe, was | 
discovered in 1898. 

Although the ancients had ob- 
served Saturn they did not know 
it had a ring. Galileo thought it. 
had a little planet fastened on each 
side‘of it, and called it tri-corporate 
(three-bodied). In 1655 Huyghens 
announced that it was a ring, and in 
1665 Ball of England found out that. 
it was two rings. In 1850 G. P, 


SAW 


Bond, of Cambridge, Massachusetts, 
found a third dusky ring inside the 
other two. 

Saturn was named after the old 
god Saturn. 

SAW. — Saws differ in shape, size, 
and in the form of their teeth, ac- 
cording to the kind of work for 
which they are made. The chief 
kinds in common use are the hand 
saw, of which there. are many vari- 
-eties, all of which are used by one 
hand; the cross-cutting saw, with 
a handle at each end, which is 
worked by two men and is used for 
cutting timber crosswise; and the 


Circular Saw. 


circular saw, which is always worked 
by machinery. 

A good saw ought to be of equal 
thickness in the blade, and so elastic 
or springy that when bent into a 
bow it will spring back into shape 
again. Great care therefore has to 
be taken in its manufacture. The 
blade is cut with large shears (see 
SCISSORS) out of a sheet of steel 
made by rolling out an ingot or 
heavy bar of cast steel. After the 
edges have been ground smoofh on 
a grindstone, the teeth are made by 
cutting out small pieces with a punch 
worked by machinery, the blade 
being shifted one tooth forward at a 
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time until the whole rowis cut. The 
teeth are then sharpened by filin 
off the rough edges, and the blade 
is tempered or hardened by heating it 
red-hot and plunging it into a mixture 
of oil, tallow, and resin, after which 
it is planished, or made smooth 
and even, by hammering with a 
smooth-faced hammer on an anvil 
of polished steel. It is then ground 
so that it shall be a little thinner at 
the back than on the edge, and next 
set. Setting consists in bending the 
teeth by striking them with a nar- 
row hammer so that half of them 
shall turn to one side and half to the 
other side. This makes the 
cut of the saw a little wider 
than the blade, and prevents its 
being choked with saw-dust. 
The handle, which is usually of 
beech wood, is then put on, and 
the saw is finished by cleaning 
with EMERY. 

Circular saws are now much 
used in saw mills, as they work 
faster than straight saws. They 
are made to turn very fast in a 
slit through a table or bench, 
and the wood to be cut is 
pushed up against them. In 
those for sawing hard wood 
the teeth are made much small- 
er than in those for sawing soft 
wood. The teeth are made of 
many different shapes, as in 
the picture, where to save space 
several kinds are put on to one saw, 


‘a different kind of tooth being shown 


between each of the little holes 
around the edge; but in real saws 
each one has only one kind of teeth. 
Saws are made also with movable 
teeth, so that a new one can be put 
on when one is broken, or all can 
be taken off to be sharpened. 

The word saw is from the Anglo- 
Saxon saga, saw, from Latin secare, 
to cut. 

SCALES. The word scale once 
meant the pan of a balance, but now 
the name is used for the balance 
itself. In this article it is given 
to any kind of weighing machine, 


SCALES 


The simplest and probably the old- | 
est kind is the common even balance 
scale, which has a beam with arms 
of the same length, from the ends of 
which are hung the scale pans. ‘The 
beam is sometimes hung up by a 


Fig. 1.—Scale for Weighing Gold. 


hook in the middle, as shown in Fig. 
I, which is a small hand scale used 
in weighing gold; or held up by a 
post, as in Fig. 2, which shows a 
scale used by apothecaries in weigh- 
ing medicines, and by chemists in 
weighing different substances. As 
the greatest of care has to be taken 
in such weighing, these scales are 
kept shut up in a glass case, as 
shown in the picture, to keep them 
free from dust. Some of them are 
so delicate that the air which is mov- 
ing in a room, and even the heat 
from a person’s body, will cause the 


Fig. 2.—Apothecaries’ Scale. 


beam to move. When anything is 
to be weighed in them, the doors of 
the case are opened, the thing to be 
weighed and the right weights put 
into the pans, and the doors then 
Ciosed again. Thus the air of the| 
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room and the heat of the person 
weighing is shut off from the scale, 
and the beam can be more evenly 
balanced. 

Another kind of even balance 
scale is shown in Fig. 3. This scale, 
which is much used by grocers, is 
the same in principle as Figs. 1 and 
2, the only difference being that the 
pans are placed above the beam in- 
stead of being hung below it. 

The steelyard is another very old 
form of weighing machine, having 
been in use by the ancient Romans, 
who called it sfatera. It differs 
from the even balance scale in hav- 
ing one arm of the beam short and 
the other long. In the even balance 


scale a weight equal to the thing to — 


be weighed has to be put into the 
other pan. For instance, if a thing of 


Fig. 3.—Grocers’ Even Balance Scate. 


ten pounds is to be weighed, it must — 


be balanced by ten pounds of weights. 
In weighing heavy things this was 
found to be very inconvenient, so the 
beam was made with one long and 
oneshort arm,the thing to be weighed 


being hung on the short arm and the — 


A very 


much lighter weight is thus needed | 
to balance the thing weighed, and — 


the further the weight is pushed 


along toward the end of the long arm > 


the greater weight it will balance. 
The steelyard is not so good as the 
even balance scale for weighing 
small things, but it is very useful for 
weighing heavy things. Still, very 
small ones are sometimes used. The 
one shown in the picture, Fig. 4, is 
called a grain tester, which tells how 
many pounds a bushel of any kind of 
grain will weigh, The cup, which in 
some of these testers holds only a 
half pint, is filled with grain, and 
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the little weight on the beam is 
then pushed along until the cup 
is balanced; and the figures on 
the beam where the weight stops 
show the number of pounds of the 
grain ina bushel. In 
Fig. 5 is shown a 
larger kind of steel- 
yard, used for weigh- 
ing bales of cotton. 
This kind of steelyard 


beam. It is not ex- 
actly like the old steel- 
yard, but the principle 
is the same. When a 
bale of cotton is to be 
veighed, the iron handle, on the 
top of the frame, which looks like a 


Fig. 4. 
Grain Tester, 


~ pump handle, is unhooked from the 


Fig. 5.—Weighers’ Beam. 


little catch seen near its middle, 
This lets the beam down far enough 
to catch the four hooks into 
the sides of the bale, and the 
handle is then pushed down 
and hooked in the catch again. 
By this means the cotton bale 
is raised up from the ground. 
It is then weighed by pushing 
the weight along the beam 
until it balances, and the 
figures on the beam where the 
weight stops shows the weight 
of the bale. 

It will be seen that this 
weighers’ beam has two weights on 
it, one large one and one small one. 
this is because the beam has two 
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sets of figures, one on one side and 
one on the other side of the beam. 
In weighing light things the small 
weight is used on the one side of the 
beam, and in weighing heavy things 


HB 


Fig. 6.—Counter Platform Scale, 


the large weight is used on the - 
other side. ‘The steelyard has but 
one weight, and the two sets of fig- 
ures are on the top and bottom of 
the beam, and when a heavy thing 
is to be weighed the beam has to be 
turned over so as to bring the large 
set of figures on top. 

Platform scales are usually made, 
like steelyards, with a beam with arms 
of unequal length, so that the prin- 
ciple of the two is the same. The 
chief difference between them is that 
in the platform scale the thing 
weighed, instead of being hung under 
the beam, as in the steelyard, is put 
on a platform which is joined by an 
iron rod to the short end of the 
beam, so that when the platform is 
pressed down the beam is pulled 
down. Some platform scales are 
made small enough to stand on a 


Fig. 7.--Platform Scale. 


counter or table, like the one in Fig. 
6. and some are large enough to 
weigh a load of coal or hay, a rail- 
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road car filled with freight, or even a 
drove of cattle. In the picture, Fig. 
7, a load of hay is being weighed on 
a platform scale. Two weights are 
used in weighing heavy things on 
these scales. The weights hung on 
the end of the beam mark the hun- 


Fig. 8.—Druggists’ Counter Scale. 


dreds, and the one which slides 
along on the beam marks the parts 
of a hundred. For instance, if the 
load of hay weighs 2050 pounds, 
weights for 2000 pounds will be 
hung on the end of the beam, and the 
sliding weight will be pushed along 
until it comes to 50, when the beam 
will exactly balance. 

Small scales made on the same 
principle as the platform scale, but 
having the pan or platform for the 
thing weighed above instead of be- 
low the beam, are much used by 
grocers, druggists, etc., on counters. 
One of these is shown in Fig. 8. The 
letter balance, used for weighing let- 
ters, shown in Fig. 9, is made on the 
same principle. 

The spring balance, another kind 


Fig. 9.—Letter Balance. 


of scale on a different principle, is 
much used by butchers. The spring 
is made of a wire coiled up. The top 
of the wire is fastened to the top of a 
rod, which is so made that when the 
rod is pulled down a pointer is made 
to turn round a disk like a clock face, 


on which are figures and marks 
showing the pounds and parts of a 
pound. The one shown in the pict- 
ure will weigh anything up to twenty | 
pounds’ weight. At the bottom of: 
the rod is a hook, on which is hung’ 
a pan for the things ‘to be weighed. 
In some spring balances the pointer 
moves up and down ina slit in the’ 
face, and the figures are marked on 
it in much the same way as on the 
scale of a thermometer. 

The word scale is from the Anglo- 
Saxon scale, the dish of a balance. 
Balance is made up of the Latin 
dzs, twice, and ¢anx, plate, so that 
it means a pair ‘of 
scales. -Steelyard is 
a changed form of 
staple-yard, that is, 
the yard or beam 
used at the staple. 
In England, in old 
times, the king’s 
staple or market 
was set up in cer- 
tain towns, and cer- 
tain kinds of goods 
could not be sent 
out of the country 
until they had been 
first brought to 
these places and charged the duties 
payable to the king. Such goods 
were called staple goods, because 
they were brought to the king’s 
staple, and the beam with which 
they were weighed was called a 
stapleyard. ; 

SCALLOP, a kind of shell-fish, 
having a nearly round ribbed shell 
with scalloped edges, The shell is 
very light and the fish has inside a 
little air bag which enables it to 
float. It can move also by opening 
and shutting its shell. The scallop 
is found along the coast of New 
England, New York, and New Jer- 
sey, and is much used for food. 
The chief fisheries are in Buzzard’s 
Bay, Narragansett Bay, and Peconic 
Bay at the east'end of Long Island. 
Scallops are caught from sail boats, 
by dragging hand dredges with an 


Fig. 10, 
Spring Balance. 
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iron blade which scrapes them up 
from the bottom. Only the hard 
muscular part which holds the shells 
together is eaten. The soft slimy 
rim is sold for manure, and the 
shells to oyster planters, who spread 
them over oyster beds for young 
oysters to fasten to. The shells 
can also be made into pretty pin- 
cushions and ornaments for frames, 
boxes, etc. 

The scallop abounds on the coast 
of Palestine, and in old times pil- 
grims returning from the Holy 
Land used to wear them to show 
that they had been there. A _ scal- 
lop found off the coast of England 
has a large shell, which was much 
used formerly for cooking oysters 
in; and from this the dish has ever 
since been called scalloped oysters. 

The word scallop was formerly 
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spelled escalop, and is from the Old 
French escalofe, scallop. 

SCISSORS and SHEARS. Scis- 
sors are made up of three parts, the 
blades, the bows, or rings to put 
the fingers in, and the shanks, or 
parts between the blades and the 
bows. The best scissors are made 
of cast STEEL, but some are made of- 
shear steel, some partly of steel and 
partly of iron, and some of common 
cast-IRON. The kinds most in use 
are made of shear steel, and have 
only the blades hardened. Large 
scissors, such as tailors’ shears, have 
the blades only of steel, the bows 
and the shank being made of iron. 
Only the cheapest scissors are made 
of cast-iron. 

Scissors blades are forged in much 
the same way as KNIFE blades. 
One blade is made at a time, and 


ee 


O 


ee 


Fig. 1.—Shears for Cutting Sheet Metal. 


enough of the metal is cut off with 
it to form the shank and the bow. 
_ A hole is then punched through this 
metal large enough to let in the point 
of a small anvil, upon which the 
bow is hammered into shape. The 
parts are then shaped better by filing, 
and the hole for the rivet is bored. 
The blades are next ground, and the 
bows and other parts are polished 
with EMERY and oil. The blades 
are then fitted together, the screw is 
put in, and the parts are made to 
work smoothly. The two parts are 
next bound round with fine iron wire, 
the screw is taken out, and the blades 
and shanks are hardened by heating 
them and cooling them quickly in 
water. After the wire is taken off 
the blades are ground again, fastened 
together, and made to work right, 
and lastly polished and finished, 


A great many different kinds of 
scissors are made, such as cutting- 
out scissors, button-hole scissors, 
and other kinds used by women ; 
scissors for cutting paper, hair, lace, 
and the nails; for trimming flowers, 
grape-vines, and other shrubbery ; 
for trimming horses and shearing 
sheep; and scissors and shears for 
the use of tailors, stationers, bankers, 
barbers, book-binders, tinsmiths, 
iron-workers, etc. The shears used 
for cutting tin, sheet iron, sheet cop- 
per, and other sheet metals are made 
with very strong blades, one of which 
is fixed tight, so that the upper han- 
dle may be used with both hands. 
A picture of one of these is given in 
Fig. 1. In this, A is the part fast- 
ened to the workman’s bench, and B 
is the part which is moved ; so this 
kind of shears has but one handle. 
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A still stronger kind, used for 
cutting bars of iron one to two 
inches thick, is shown in Fig. 2. In 
this the two blades, marked @ and 
6, are of iron and have steel edges 
fastened on to them with bolts. The 


Fig. 2.—Shears for Cutting Bar Iron, 


lower blade is fixed, and the upper 
one moves on a pivot at P. The 
handle of the shears runs down to R, 
and is there fastened to a rod M, 
which is worked by the steam-engine 
whick moves the other machinery. 
Every time the axle of the engine 
turns round, the rod M _ moves 
backward and forward, thus open- 
ing and shutting the jaws of the 
shears. 

Another kind of shears works with 
a spring, which keeps the blades 
always open. All the workman has 
to do is to close the blades together 


Fig. 3.—Sheep Shears, 


by shutting his hand, and ever 
times he opens his hand the blades 
spring open again, One of this kind 
is shown in Fig. 3, in which the 
round part is the spring. Such 
shears are used for shearing sheep, 
clipping horses, etc. 

The blades of scissors and shears 
are not like knife blades, which are 
sharpened on both sides, but like 
chisels, which are sharpened on but 
One side; so scissors are really 


double chisels, the blades of which 
are made to move toward each other 
and cut whatever comes between 
them. In some machines the two 
blades are made round like wheels, 
which move toward each other, so. 
that the edges shut close together 
and cut whatever is pushed against 
them. This makes an endless pair. 
of scissors, for the blades never cease: 
shutting together while the machine: 
is working. Such shears are used 
by paper makers and other manu-. 
facturers. 

The word scissors is from the Old 
English szsozzes, which is from the 
Latin sczudere, sctssum, to cut. 
Shears is from the Anglo-Saxon 
sceran, to cut off, to divide. 

SCORPION, an animal of the 
spider family, having a tail about as. 
long as its body, ending in a sharp 


Carolina Scorpion. 


sting, from which is discharged a 
whitish poisonous fluid. Scorpions 
live in warm climates, where they 
frequent dark places, hiding under 
stones and logs, in old stumps, or in 
ruined houses, They run very fast, 
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keeping the tail up. They feed 
chiefly on insects, especially crickets, 
and will even eat small lizards. 
They catch their prey and sting it to 
death, and then suck the _ blood. 
Their sting is very painful to human 
beings, but not fatal. In India and 
Ceylon scorpions grow sometimes 
five or six inches long, but the com- 
mon brown scorpion of Southern 
Europe is only about an inch long. 
There are several kinds in the South- 
ern United States from South Caro- 
lina to Texas, and some in Southern 
California. Chickens are very fond 
of scorpions and eat all they can 
catch. 

The scorpion belongs to the branch 
arthropoda of the animal kingdom 
and to the same class with the spider. 

The word scorpion is from the 
Latin scorpzo, Greek skorpzos, scor- 
pion. 

SCREW. The common screw, 
used instead of nails to fasten pieces 
of wood together, consists of a head 
with a slit across it for the screw- 
driver, and a long part, the upper 
end of which, called the shank, is 
round and smooth, and the lower 
end, called the thread, which is cut 
round in a spiral, tapers slightly 
toward the point. In old times 
screws were made wholly by hand, 
but now they are made much faster 
and better by machines. Round wire 
of the proper size is drawn from a 
reel, in much the same way as in 
the PIN machine, a piece of the 
right length is cut off, and the 


-head is made on it by several blows 


from a DIE or punch, The blank 
thus formed next drops into a box, 
in which it is carried to another ma- 
chine to have the slit made in the 
head. This machine has in it a 
Wheel without a rim, that is, with 
spokes only, each of which is forked 
at the end. As the wheel turns 
round, each spoke picks up one of 
the screw blanks by the head and 
carries it past a small circular saw 
which in a moment cuts the slit for 
the screw-driver. “The blanks are 


then put into a LATHE-chuck, one 
by one, and made to move to and 
fro, while a fixed tool cuts the thread 
evenly and smoothly. Thus all the 
workmen have to do is to see that 
the machines are properly fed with 
the blanks. One of the most valua- 
ble of the modern improvements in 
screws is the making of them with 
sharp points, like the point of a gim- 
let, which causes them to enter the 
wood much more easily than the old 
style of screw. All the best ma- 
chines for screw-making are Ameri- 
ican inventions, 

The word screw is from the Old 
English serue, Old French escroue, 
screw. 

SCUP or SCUPPAUG, a salt 
water fish, often called  porgy. 
The common scup is caught from 
Massachusetts to Georgia. It is 
a broad fish, usually less than a foot 
long, and is a dusky pink above and 
silvery below. It is easily caught 
with hook and line, clam bait being 
generally used, and is very good eat- 
ing whea fresh. 

The word scup is shortened from 
the Indian mzshcup, large-scaled ; 
and scuppaug, from mzshcuppatug, 
the plural of mzshcup. 

SCYTHE, an instrument for cut- 
ting grass, grain, bushes, and weeds, 
The-scythe is a kind of large sickle, 
a tool which was probably in use be- 
fore the scythe. Both instruments 


Sickle. 


were known to the Romans, who 
used them not only as farmers’ 
tools, but also as weapons of war. 
The ancient sickle was like that 
now in use, but the scythe had a 
straight handle instead of a crook=d 
one. 


SCYTHE 
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The Sickle is not used in this 
country, gram being usually cut 
here with either the cradle or the 
reaping machine, but it is still used 
in Great Britain and in other parts of 
Europe. Its form can be seen in 


the picture, where the edge is shown 
smooth; but in some sickles the 


Grass Hook. 


| 


is made of wood, bent as in the pict- 
ure, and has two handles. Scythes 
with short stout blades, called bill 
hooks or bush scythes, are used by, 
farmers for cutting down bushes, 
brambles, and rank weeds. On 
most large farms mowing machines 
drawn by horses, which cut grass 
very fast, are now used. The best 
kinds of these, as well as of reaping 
machines, were first made in this 
country, and are largely used all 


jover the world. Lawn mowers, for 
| Clipping closely the grass of lawns, 


are made to be drawn by horses or 
to be used by hand; the hand 
machines, which are small and light, 
being used mostly for trimming the 
grass in dooryards. 

Cradles are scythes for cutting 


edge is made toothed like a saw. | grain: they have above the blade a 


In reaping, the harvester takes as 
much of the grain as he can hold in 
the left hand, and then cuts off the 
stalks as cluse to the ground as 
possible with the sickle. The hand- 
fuls are laid as fast as cut on a band 
made of some of the straws twisted 
together, and when enough are thus 
collected they are tied up in the band 

; and made into a 


the picture. In 
the United States 
a kind of sickle 


is used for trim- 


and parts of lawns 
where scythes and 


not be used. 

The Scythe is 
used mostly for cutting grass, es- 
pecially on small farms where it 
would not pay to buy a mowing 
machine. The grass scythe has a 
‘ong slender blade, which is slightly 
curved as in the picture. Scythe 
blades are forged under a_trip- 
HAMMER, and then ground into a 
good shape on grindstones. The 
handle, called in New England a 
Snath and in England asned or helve, 


sheaf, like that in| 


called a grass hook | 


| 


ming grass borders | 


lawn mowers can- | 


framework of wooden bars which 
catches the grain when it falls and 


Grass Scythe and Snath, 


lays it straight so that it may easily 
be gathered into a sheaf or bundle. 
The snath and -the blade are like 
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those of the grass scythe, only the 
blade is a little broader and heavier. 


Turkey-wing Cradle. 


The pictures show two kinds of cra- 
dies. The one called the turkey- 
wing cradle is used in the Northern 


Southern Cradle. 


| States for cutting grain. The South-| plates li : 
em cradle, which is heavier and |to the end of its long tail. 


}' 


stronger, is used in the Southern 
States, mostly for cutting rice. 

The word scythe is from the An- 
glo-Saxon szthe or sigthe, scythe, 
Sickle is from the Anglo-Saxon szcol, 
Latin secuda, sickle, which is from 
secare, to cut. 

SEA-ELEPHANT, a large kind of 
seal, called also bottle-nosed seal and 
seal elephant. It is the largest of 
the seal family, being larger than an 
elephant. The average length of the 
male is 12 to 14 feet, but some of 20 
land 25 feet are mentioned. The 
\female is generally about 10 feet 
ong. It gets its common name 
from its size and also from its pro- 
boscis, which stretches out a foot or: 
more, somewhat like the trunk of an: 
elephant. The males are slaty-blue or: 
brown, the female olive-brown above: 
and yellowish below. Their hair 
is coarse and useless, but their thick 
skin makes good harness leather. 
The blubber yields a fine clear oil as 
good as sperm oil, without bad smell 
'ortaste. In England it is used for 
softening wool and in making cloth. 

The sea-elephant was once found 
in abundance at Heard’s Island in 
the Southern Indian Ocean, and at 
the Falkland and South Shetland 
Islands and other islands in the 
,South Atlantic, and thousands of 
barrels of oil were brought from 
there every year, but the elephants 
were hunted so persistently that few 
are now left. It was once common, 
too, on the coast of California, but, 
is now seldom seen. 

The sea-elephant is a mammal of 
the order carnzvora or flesh-eating 
animals. 

SEA-HORSE, a small bony fish 
with a head much like’that of a horse. 
The kinds found on the Atlantic 
coast are only 3 to 6 inches long, 
but a California species is often 8 to 

toinches long. The sea-horse of the 
Atlantic coast is ashen gray speckled 
with tiny spangles that shine like 
silver. Its body is covered with 
ke a coat of mail, extending 
It uses 
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its tail like a monkey, winding it|It has a small head, somewhat like | 
around any object to rest when it] a dog’s with the ears cut off, strong | 


gets tired of swimming. 


See Horse Beside a Shell. 


swims erect, carrying its head with 
the neck curved like a proud horse, 
looking around with its queer little 
golden eyes, which are independent 
of each other, gazing two ways at 
once. The male sea-horse has under 
it a sac-like pouch, in which the 
female lays her eggs, and the male 
carries them until they are hatched, 
the feinale giving them no further 
care. Sea-horses are very interest- 
ing inmates of aquaria, and dried 
specimens are often sold in curiosity 
shops in seaside towns. 

SEAL. The seal family includes 
the WALRUS, the SEA-ELEPHANT, 
the SEA-LION, the hair seal, and the 
fur seal. The hair seal has coarse, 
hard, stiff hair, without any soft 
under fur; the fur seal has a soft, 
plush-like under fur, which gives the 
skins of the females and younger 
males great value. Hair seals are 
yellowish or reddish brown; fur 
seals are black when young, but grow 
lighter with age until they become 
yellowish or whitish gray. 

The body of the seal is long and 
slender, and tapering toward the tail. 


It always| whiskers like those of a cat, and 
The 
front limbs are very short, so- 
that the paws are near the 
body; the hinder limbs are | 
turned backward on each side. 
All the paws are 
like paddles, being covered | 
with a skin which stretches be- 


large, soft, sad eyes. 


of the tail. 


tween the fingers. The seal 
hinder limbs, which are worked 
like sculls, 


with. 
and is skilful in diving, being 
able to stay under water fif- 
teen to twenty minutes; but 
it moves very awkwardly on 
land, making short, jerky 
leaps, and dragging the hinder 
limbs along. 

Seals like to bask in the 
sun upon rocks, sand banks, or ice- 
floes, always keeping a good look- 
out for danger. They can see far, 
and their sense of smell is very 
sharp. They live mostly on MOL- 
ELUSKS, crabs, and) fish, “in othe 
winter they make holes in the 
ice, where they can come up to 
breathe. Sometimes one comes out 
to eat a fish, as shown in the picture. 
The Esquimau watches near seal 
holes until one is seen coming up; 


then crawls softly along on the ice, 


making a cry like a seal, and the poor 
animal, who takes it for another seal, 
does not discover its mistake until it 
gets a deadly blow. 

Harbor Seal. This seal, sonamed 
because it is seldom seen far from 


shore, is called also the sea-dog, 


It used to be common all along the 
north Atlantic coast, as far south as 
North Carolina. Robin’s Reef in 
New York harbor got its name from 
the seals that used to be plentiful 
there, robin or robyn being the Dutch 
name for seal. Harbor seals are 
frequently seen now on Execution 
Rock in Long Island Sound, in the 


j 


swims mostly by the aid of the | 


the front ones. 
being used only to turn about | 
It can swim very fast. 
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“Connecticut River, and even in the 
Hudson River. They are common 

| in summer along the Newfoundland 
coast and in the Gulf of St. Lawrence, 
and it is said they sometimes go up 
the St. Lawrence into Lake Ontario 
and even into Lake Champlain. The 
harbor seal is generally four to six 
feet long, and its fur is yellowish 
brown above and whitish below, 
sometimes pied and marbled. Its 
skin was once much used for cover- 
ing trunks; it is now made into 
coats, caps, and gloves. In Green- 
jand it is prized as material for 
women’s breeches, and no more 
acceptable present could be given an 
Esquimau girl. 
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Harp Seal. This seal, which is a 
hair seal and not a fur seal, varies in 
color with its age. When young it 
is white and woolly, but with age 
the males become grayish white with 
a dark stripe on each side from the 
shoulders to the tail, called a harp or 
saddle. The females are rusty gray 
about the head and white under the ~ 
throat. Harp seals are found from 
Newfoundland to Greenland. Many 
are taken along the shores ana 
on ice floes. During the sealing 
season in spring hundreds of ves- 
sels with thousands of men_pur- 
sue the seals, shooting the old ones 
and killing the young ones with 
clubs. As many as a million axe 


Seal Eating a Fish, 


captured every season, some vessels 
taking more than two thousand in 
a day. 

Harp seals are very useful to the 
Greenlanders, who eat their flesh, 
and use their oil for light, warmth, 
and cooking; their skins for clothes, 
boots, and tent-coverings; their 
Sinews for thread and_fish-lines ; 
the skins of the entrails for window 
Curtains and shirts; and their blood 
for making soup. The skins of com- 
merce are mostly sent to England, 
where they are made into a superior 
kind of patent leather. 

Fur Seal. This seal, called also 
sea-bear, is found in almost countless 
humbers on the Pribylov or Fur Seal 


Islands, off the coast of Alaska. It 
does not go much farther north and 
is not found in Bering Strait. This 
makes these islands, where the seals 
go in millions every year to breed, 
very valuable. 

The male of the fur seal, when full 
grown, is from six to seven feet long 
and will weigh 400 to 500 pounds; 
the female is about four feet long and 
weighs 80to 100 pounds. The neck, 
chest, and shoulders of the male 
make more than two-thirds of his 
whole weight. The body is covered 
with two coats, like the down and 
feathers on the breast of a duck; 
the under one asoft fur, which gives 
the skin its value, and the outer one 
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a short brownish, glistening over- 
hair, darker on the neck and 
shoulders and grayish on the sides. 
On the sealing grounds, called 
“rookeries”’ by the sailors, the 
males are called bulls, the females 
cows, and the young ones pups. 
The pups are jet black for the first 
three months, with a white patch on 
each side. While thesea-lion makes 
only a hoarse roar, the fur seal bull 
has four calls or notes: a long joud 
roar, a low growl, a piping kind of 
whistle, and a choo-choo-choo sound 
like escaping steam from a loco- 
motive. The cows have only a bleat- 
ing call to their pups so much like 
the cry of an old sheep as to attract 
sheep. When tens of thousands of 
seals are collected on the breeding 
grounds making all these noises, the 
sounds can be heard five or six miles 
at sea. 

The Pribylov Islands were dis- 
covered in 1786 by a Russian named 
Gehrman Pribylov, who commanded 
a sloop called the St. George. They 
lie in the middle of Bering Sea, 
about 200 miles west of the mainland, 
and being shut in most of the time 
by fog-banks, gave the seals a happy 
home until the white man found them 
out. The islands most frequented 
by seals are St. Paul and St. George, 
the latter about thirty miles south- 
east cf the former. They go also to 
Bering and Copper Islands, 700 miles 
westward on the Russian side, but 
to no others. The animals like 
these four islands best because the 
shores are well fitted for them to 
land on when they come from the 
sea in the spring, and have firm 
well-drained ground for their rooker- 
ies, These are now the only seal 
islands of importance in the world, 
the Falkland Islands and all others 
in the southern seas, excepting 
a small rookery near the mouth 
of the Rio de la Plata, having been 
stript of seals. These islands are 
therefore very valuable, and this is 
the reason why our government 

has taken so great pains to protect 
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the seals against Canadian fisher. 
men. | 
Only 100,000 seals are allowed by 
law to be killed each season (May 
and June), and as there are more 
than four million on the islands thi: 
number can safely be taken. Earl} 
in the morning, men go down te 
the rookeries and get between the 
sleeping seals and the sea. Wher 
the seals see men between them anc 
the water, they scramble back ove’ 
the land, and are thus driven by thou 
sands at the rate of half a mile ar 
hour, to the killing grounds near thé 
village. Here they are knocked o1 
the head with hickory clubs made fo 
the purpose in New London, Con 
necticut, and then skinned. Th 
skins are carried to the salt-hous 
and salted in piles; after lying thu 
two or three weeks they becom 
pickled, and are rolled up by twos 
with the fur side out, in bundles ani 
shipped. In this condition the skin 
are not at all handsome, the fur be 
ing entirely hidden under the stif 
grizzled over-hair. They are all sen 
to London, where the outer hair ij 
removed and the skins are dresse 
and dyed and come back to us of th 
beautiful seal brown color we knoy 
so well. | 
The natives eat the flesh of the fu 
seal; but it inust be cleaned of ever 
particle of fat, which is very strong 
to make it edible to a white mai 
The blubber is made into oil, but | 
is very offensive to the smell, and i 
not worth as muchas hair seal or sea 
elephant oil. The carcasses are gen 
erally left to rot on the islands. 
The seal is a MAMMAL of the orde 
carnzvora, or flesh-eating animals. — 
The word seal is from the Angle 
Saxon seo/, seal, | 
SEALING-WAX. This was for 
merly much used for sealing letter: 
but as letters sealed with it are af 
to stick together in warm countrie: 
gummed envelopes have now almos 
taken its place. It is still used t 
some extent in fixing seals to lege 
and state papers, the seal bein; 
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pressed on the wax when hot. 


a little turpentine and resin and 
some coloring matter. Red sealing- 
wax is colored with vermilion, and 
black with ivory black. Golden 
sealing-wax has powdered yellow 
MICA mixed with the lac. Sealing- 
wax was first made in India, and 
was not known in Europe until 
about two hundred years ago. 

The word sealing-wax is made up 
of seal, from the Anglo-Saxon szge/, 
Latin szgzl/um, a seal or stamp, and 
wax, from the Anglo-Saxon weax, 
wax, 

SEA-LION, a large kind of seal 
found in the south seas and on the 
Pacific coast of America. It is 
abundant on the coasts of California 
and Alaska. The head of the sea- 
lion is larger than that of the seal 
and has alion-like look, with a mane 
of erect hair and heavy eyebrows and 
long whiskers. It is generally tawny 
red, and the males, which are twice 
as large as the femalés, are some- 
times fifteen feet long and weigh 
1600 pounds. The sea-lion leaves 
the water during the breeding season 
and passes several weeks on land in 
chosen places called by seal hunters 
“rookeries.’”’ The voice of the Cali- 
fornia sea-lion is a “ honking ” bark 
or howl, but that of the Alaskan 
animal is a deep bass roar, which 
has been compared to the sound of a 
tempest howling through the rigging 
ofaship. The sea-lion lives on fish, 
MOLLUSKS, CRUSTACEANS, and sea 
fowl. As a full grown one will eat 
forty pounds of fish in a day, these 
animals are very injurious to the 
fisheries. There are said to be 
25,000 of them in and around the 
bay of San Francisco. Near the 
city of San Francisco, not far from 
a hotel on the shore, is a rock called 
Seal Rock, where the sea-lions sport 
ali day long, to the amusement of 
Bove who watch them from the 

otel piazza. They are not at all 
afraid, for they are protected by law 
and no one is permitted to disturb 


) Seal- | 
| ing-wax is made of LAC inixed with 


them. In warm summer days they 
may be seen climbing up the rocks 
and sliding down again into the 
water, barking as if they enjoyed it. 

In Alaska the sea-lion is hunted 
for its oil and skin, which is good 
for making glue. The whiskers and 
the livers are sent to China, the 
former to be used for cleaning opium. 
pipes and the latter to be chopped 
up and made into medicine. The 
Indians ‘prize the sea-lion for its 
flesh, skin, and other parts, all ot 
which are of use tothem. The flesh 
of the cubs is said to be tender and 
juicy, and much like veal. 

The sea-lion is a MAMMAL of the 
order carnzvora; or flesh-eating ani- 
mals. 

SEASONS. See EARTH. 

SEAWEED, any plant growing 
wholly in water, fresh or salt. Some 
are found only in fresh water, some 
only in salt, and some in both. 
Some are so small and delicate that 
they can be seen only with a MICRO- 
SCOPE, and others are of such im- 
mense growths that they almost fill 
up the seas in which they live. The 
great seaweeds called sea aprons 
are often several hundred feet long. 

Seaweeds are not much like the 
PLANTS that grow on land. They 
have no roots and therefore do not 
get any of their food from the earth, 
but live entirely from the water. 
Many float around in the water and 
many are fastened to rocks and 
other things at the bottom of the 
sea, to which they are made fast by 
a kind of stem with a sticky surface. 
They have no real leaves, but have 
parts which answer for leaves. 
Sometimes these are like wavy 
thongs, sometimes like crumpled 
threads; others are like fans, bal- 
loons, leather belts, delicate ribbons, 
or shreds of jelly. Some are thick 
and tough, others thin and tender; 
and they are of many colors, such as 
fawn, yellow, brown, olive, green, 
pink, and carmine. Those in deep 
waters are mostly brown of different 
shades. and those nearer the sur 
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face and often floating are mostly 
green; the pinks and reds are 
found chiefly in shallow water near 
the shore. 

In the bottom of the ocean the 
seaweeds form great groves and 
woods, which lace their branches 
together and make grottoes and gal- 
leries. Many are larger than any 
‘rees on land, and as they are many 
colored, they are probably far more 
beautiful than our forests. The sea- 
weeds that float often form islands 
which drift about in the currents. 
Not far from the Azores is an im- 


mense bank of seaweed called the: 


Sargasso Sea from the kind of weed 
(sargassum) of which it is made up. 
When Columbus was on his way to 
the New World, he was greatly as- 
tonished at this floating mass, and 
his men feared that they had come 
to the end of the navigable sea. 
Sometimes these plants gather round 
ships so as almost to stop them. 
Many of the seaweeds are very 
useful to man. In the eastern parts 
of Europe they are dried for fuel 
and put on land for manure. The 
seaweed called bladder-wrack and 
knobbed rack were once much used 
for making kelp (see sopDA). In 
northern Europe these are fed to 
pigs, and when food is scarce even 
horsesand cattle thrive on them. In 
Holland a kind of seaweed is used 
in building dykes or banks to keep 
the sea from flowing on to the land, 
and the same kind is also used for 
stuffing mattresses and cushions and 
for packing goods. The Sandwich 
Islanders, the Chinese and Japanese, 
the Icelanders, and many other peo- 
ple eat various kinds of seaweeds. 
The edible birds’ nests of the Chinese 
are said to be built by swallows out 
of a kind of seaweed which has much 
GELATINE in it. Another kind in 
China contains so much gelatine that 
it is largely used for making glue and 
varnish. Among the most useful of 
the seaweeds is that commonly called 
Irish moss or carrageen, which takes 
the place of isinglass in making blanc- 
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mange and jellies, and is used als« 
in making sizing and lager beer. I} 
is a deep rich green when gathered} 
but is bleached white by wetting ip 
with sea water and drying it. Abou} 
five thousand barrels are collectec} 
every year on the coast of Massag 
chusetts and sent to New York ang 
Philadelphia. Dulse, a purple sea} 
weed, called dillesk by the Irish, is 
also collected and used for food. 

Many beautiful seaweeds are 
found along our coasts, and wher! 
they are gathered and arrangec 
properly they make very handsome} 
collections. Only moist and fresh 
pieces should be collected. Theyj 
should be first soaked in a basin oj 
fresh water, to clean them from} 
sand and salt. Then select a gooct 
piece, lay it in a soup-plate fillec! 
with fresh water, and slip under it él 
sheet of white paper. While in the} 
water the seaweed may be easily 
spread out evenly on the paper by} 
means of a camel’s-hair pencil orf 
brush. When this has been done the! 
paper may be raised gently from} 
the water, and the seaweed will kee i 
its form. Let the water drain off andy 
then lay the paper on a sheet of blot} 
ting paper; over the seaweed lay a 
piece of linen cloth, and over that} 
another sheet of blotting papers 
The linen cloth is put in to keep the} 
blotting paper from sticking to the} 
seaweed. After arranging all the} 


pieces of seaweed in this way, pile} 


them up between two boards and put) 


4 


some weights on them and leave 
them for three or four days to dry. 
When dry, take off the blotting paper} 
and rag from each carefully, so as 
not to pull up the sea-weed. 

Most seaweeds are gummy andi 
stick to the paper, but some hard 
ones need a little mucilage. When 
well dried the papers may be neatly) 
arranged according to their sizes on 
the pages of an album. If the speci-} 
mens are large only one can be pufl 
on a page, but if they are small) 
they may be placed in many pretty): 
ways. A little mucilage under the) 
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corners of each paper will hold them | 
securely. 

Seaweeds belong to the lowest 
class of flowerless PLANTS. They 
do not have seeds, but grow from 
spores, as do LICHENS. 

_ The word seaweed is made up of 
the Anglo-Saxon s@, the sea, and 
wedd, weed. 

SEED. In the article FRUITS, 
‘which should be read before this, it 
is told that the fruit of a plant is its 
seed-holder. A seed, or the part 
from which a new plant grows, is 
made up of its coat or skin and of 
its kernel, or part inside the skin. 
The kernel is made up of the embryo 
and of the albumen, when there is 
any. The embryo is the part of the 
seed which grows, the baby plant. 
The ALBUMEN is a stock of food 
laid up for the embryo to live upon 


Fig. 1.—Seed of Indian Corn, 


before it is old enough to draw food 
from the earth. 

Soak a grain of Indian corn until 
you can take the skin off. You will 
then see a thick lumpy body in the 
middle and reaching down to the 
small end, which can easily be taken 
out with the finger nail, if the grain 
4s soaked enough. The part taken 
out is the embryo, and the other 
part from which it was taken is the 
albumen. The parts can be seen in 
the picture (Fig. 1), where 1 shows 
a grain of corn cut through flat- 
wise, 2 the same cut through the 
other way, and 3 the embryo taken 
out of another grain whole, and 
placed beside the one cut through 
so as to match the parts. In 
this r is the radicle (Latin vradzx, 
Toot) oF past which grows into the 
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root, ~ is the plumule (Latin pluma, 
a feather) or bud which grows up 
into the stem, and ¢ is the seed-leaf, 
or cotyledon, which forms the first 


Fig. 2,—Seed of Morning Glory. 


leaf of the plant. A seed of the 
morning glory, cut through and 
looked at through a magnifying 
glass, is shown in the next (Fig. 2). 
In 1 the embryo is seen whole and 
flatwise in the seed; in 2 it is seen 
edgewise, lying in the albumen, 
which is all around it; in 3 it is seen 
taken out of the albumen and spread 


| out flat; and in 4 its two leaves are 


separated. The radicle is shown at 
rv, and the seed-leaves or cotyledons 
at ¢c. The plumule cannot be 
seen. Both the corn and the morn- 
ing glory seed have albumen to feed 
the young plant on, but they differ in 
another way: the corn has but one 
seed-leaf or cotyledon, and the morn- 
ing glory has two. This is a very 


Fig. 3.—Seed of Bean. 


important difference, which will be 
told about hereafter. 

The food for the baby plant is not 
always stored up in this way outside 
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of the embryo, but it often forms a 
part of the embryo itself. In such 
cases the coat or skin of the seed 
has nothing in it but the embryo. 
If we take the skin off from a scaked 
bean, we shall see that it is made up 
of two thick pieces joined at the 
upper end by a little stem, as shown 
in 1 inthe Fig. 3. It will be seen 
better by spreading the parts out 
flat, asin 2. These two thick parts, 
marked e ¢, are the seed-leaves or 
cotyledons, @ is the radicle, and ¢ 
the plumule. The cotyledons are 
thick and heavy because they have 
stored up in them the food for the 
baby plant. When the bean sprouts, 
they come up out of the ground and 
turn green, but after the root and the 
new leaves have drawn enough food 
from them they wither and fall off. 
The seeds of the cherry, chestnut, 
beech, and almond grow in the same 
way; but in the pea, acorn, and 
horse-chestnut, the cotyledons do 
not come out of the ground. 

Embryos are divided ‘into two 
classes: those with one cotyledon 
or seed-leaf, and those with two co- 
tyledons or seed-leaves. The first 
kind are called monocotyledonous, 
which means with one cotyledon, 
and the second dicotyiedonous, which 
means with two cotyledons. These 
are hard words, but they should be 
learned, as they are found in all 
botanies, and are necessary to de- 
scribe plants. The plants which 
grow from the first kind of embryos 
are named monocotyledons, and 
those which grow from the second 
kind are called dicotyledons. 

Seeds do not all stay where they 
drop, but are scattered in different 
ways. Some seeds are fitted with 
thin wings, like maple and pine seeds, 
so that the wind easily blows them. 
The seeds of the dandelion have a 
long thin stem, at the other end of 
which is a tuft of fine thready down, 
and those of the thistle are also fitted 
with down, so that they blow about 
easily and are carried great distances. 
Other seeds float away on water, or 
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are carried away by birds or in the 
wool of sheep and other animals, and } 
dropped in places where they sprout f 
and grow. | 

SEPTEMBER. See CALENDAR. } 

SEQUOIA, the name given byt 
Endlicher to the great trees of Cali- iJ 
fornia, it is said in honor of the} 
Cherokee chief Sequoyah (see C. P. 
P., George GUESS). In England it} 
is called Wellingtonia, after the} 
Duke of Wellington ; in California it | 
is called the “‘ mammoth tree.” and | 
the groves of it the “big trees.” § 
The sequoia belongs to the same 
family with the REDWOOD, but is) 
larger and has somewhat different) 
leaves and cones. It grows on about { 
200 miles of the western slope of} 
the Sierra Nevadas, from Calaveras 
through Tulare County, California, | 
and nowhere else in the world.) 
With the exception perhaps of the 
Australian tree called eucalyptus, | 


the sequoia is the largest of vege= | 


table productions; its trunk being} 
from 25 to 35 feet in diameter and ! 
often more than 300 feet high. : 

SEWER, a drain or channel for car=} 
rying off surface waters and the liquidi 
refuse matter from houses ; especially; 


diameter. 


the Mariposa grove is one 34 feet in 
an underground channel. Theneces= 


Mouth of the Cloaca Maxima. | 


sity of a system of drainage to insure 
the comfort and health of thickly 
populated places has been recognizet 
from the most ancient times. 


; 
| 
The 


| 
l 
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Assyrians and the Babylonians had 
drains and sewage canals, and the 
great canals of Egypt probably served 
a similar purpose. The Romans 
adopted a sewerage system at a very 
early period, and in the time of Pliny 
Rome was so underlaid by these 
passages that he called it a city sup- 
ported on arches (awrds penszizs). 
Tarquin the Elder, who reigned 
about 600 B.C., is said to have begun 
the system by building the Cloaca 
Maxima, or Great Sewer, a consider- 
able part of whichis still in use after 
a service of more than 2000 years. 
The illustration shows its mouth 
where it opens into the Tiber. 


Pompeiian Sewers. 


This great work, built of the 
volcanic stone called ¢zfa, has three 
concentric arches, of which the inner 
one, through which the drainage 
flows, is nearly 14 feet in diameter. 


Agrippa is said to have sailed through 


itinaboat. Each of the great blocks 
composing the arch is 5 feet 10 inches 
wide and about 3 feet 3 inches high. 
The mouths of two street sewers in 


- Pompeii are shown in the next illus- 


tration. Connecting with the larger 
sewers were smaller branch sewers 
(cloacula), and emptying into these 
were the house drains, consisting of 
pipes of wood, baked clay, and lead. 

Of modern sewers, those of Paris 
are the best and most extensive. 
Previous to the time of Charles VI. 
(died 1422) the city was drained by 
Ao sewers, but he began the system 
of covered sewers which, continued 
by other kings and by Napoleon, has 
resulted in giving Paris nearly 800 
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miles of subterranean galleries, used 
not only for sewering but also for 
carrying water and gas pipes, tele- 
graph wires, etc. Some of the gal- 
leries are so large (16 feet high by 
18 feet wide) that cars are run in 
them on railway tracks, used in clean- 
ing them and for the conveyance of 
visitors, for the sewers are one of the 
sights of Paris, and attract many 
people. The sewage of the city is 
collected in one great sewer which 
carries it to Asniéres, 3} miles below 
the city, where the liquid part is 
emptied into the river and the solid 
part utilized for manure. 

The drainage of London was 
formerly conducted directly into the 
Thames, making that river a huge 
and offensive cesspool, especially in 
summer, but now the sewage is 
collected in large brick sewers or 
tunnels, some on each side of the 
river, and made to flow into immense 
reservoirs, about 14 miles below the 
city, whence it is discharged at high 
water with a view of its being carried 
to sea by the ebb-tide. 

Of American cities, Chicago has 
one of the most costly systems of 
drainage. Formerly all the sewers 
emptied into the lake, from which 
also the drinking water was taken. 
This made necessary the building of 
a long tunnel (see TUNNEL) out into 
the lake, so that the pumping station 
would be beyond the flow of the 
sewage. Time showed that this 
was dangerous to health, and in 1892 
a canal was begun to carry the drain- 
age of the city to the Desplaines 
River, which flows into the Illinois 
River and thence into the Mississippi. 
The waters of the lake were turned 
into this canal, which is nearly 29 
miles long, in 1900, and now the 
sewage of what is called the Sanitary 
District of Chicago flows into the 
Mississippi instead of into the lake. 
This immense work cost $40,000,000. 

SEWING MACHINES. The first 
sewing-machine which would sew 
cloth was made by an Englishman 
named Thomas Saint in 1790; 
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though a machine for embroidering 
had been made some years before 
(1770). In the first part of this cen- 
tury several other machines were 
made, in England and in the United 
States, but none of them came into 
use. In 1830 a sewing-machine 
was made in France by a man named 
Thimonnier, which was used _ in 
sewing clothes forthearmy. Eighty 
of these machines were broken to 
pieces at one time by a mob in Paris, 
because the tailors feared that they 
were going to do all the work and 
thus take away their bread, and many 
others were afterward broken,and 
the maker died a poor man. About 
1833 an American named Walter 
Hunt, living in New York City, 
made several sewing-machines which 
worked well, but he did not take out 
a patent—that is, he did not get 
from the government papers giving 
him the sole right to make them. 
In 1846 Elias Howe, also an Ameri- 
can, having been born in Massa- 
chusetts in 1819, made a sewing- 
machine which in many things was 
like that made by Hunt, and got a 
patent on it; and from this have 
grown all the different kinds of sew- 
ing-machines now in use, so that 
Howe has the name of 
being the father of the 
sewing-machine. 

The Howe machine 
uses a needle with an 
eye near the point, in- 
stead of at the larger end, 
as in the common needle. 
The thread, carried 
through the cloth by this 
needle, forms a loop un- 
der the cloth through 
which a_ shuttle (see 
LOOM) is made to pass, 

The shuttle has in it 
a BOBBIN of thread 
which unwinds as_ it 
passes through the loop, 
and the thread thus put 
through forms what is called the 
lock stitch. The machine made by 
Hunt had the same kind of needle, 


Fig. 2.—Shuttle about to go through the Loop. 


and made the same stitch, but it. 


is generally thought that Howe did 


not know of it when he made his’ 
Almost all the best sewe-' 
ing-machines sew the lock stitch 
although all do not make it just 
alike, some of them not using any 
passing the thread} 
through the loop in another way. } 


machine. 


shuttle, but 


Among the lock-stitch machines are 


the Singer, the Wheeler & Wilson, § 


the Howe, the Domestic, and the 


Weed. The Wilcox & Gibbs ma- 
chine sews what is called the twisted- | 


loop stitch. 


The way in which the shuttle lock-j 
stitch sewing-machine works can be} 


seen in the following pictures of the 


Singer machine, of which more are’ 


sold every year than of any other 
kind. The first figure shows the 


shuttle, in which A is the case or }) 


outside part, B the bobbin or spool 
on which the thread is wound, and 


C the thread-guide. When the bob-_ 


bin is put into the shuttle-case the 
end of the thread is put under the 
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little bar below the bobbin, then 
carried over the top of the bobbin 
and through the little holes seen on 
the upper side, and finally under the 
thread-guide, all of which is well 
shown in the picture. The thread 
is put through enough of the little 
holes to make the right “ tension ” 
—that is, to make the thread draw 
just tight enough to sew well. If it 
were not for this the thread would 
pull out too fast and be too loose, so 
that the stitches would not be tight 
enough. The thread-guide keeps 
the thread from knotting and makes 
it draw straight. 

In the second figure, the shuttle 
A is seen in the shuttle-carrier Z, in 
which it is carried backward and for- 
ward in the machine. The point of 


that the shuttle-carrier moves for- 
ward the very moment the loop is 
formed, and the shuttle having a 
sharp point forces its way through, 
and carries its thread through the 
loop of the needle thread. The ten- 
sion and the thread-guide let out just 
thread enough from the bobbin of 
the shuttle to form a stitch, and as 
the needle thread is at the same time 
drawn up, the stitch is drawn tight 
in the cloth. 

After the stitch is tightened the 
shuttle goes a little further forward, 
and this unreels enough thread from 
its bobbin to make the next stitch. 
This is shown in the Fig. 3, where 
the shuttle is seen, after having 
passed through the loop, ready to 
go back. This it does while the 
needle is coming 
down again, so that 
the instant the loop 
is made it shall be 
ready to pass 
through it as be- 


fore; In Fig. 4 
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is shown the lock 
stitch thus made, 
but very much 


ne 


ih 


enlarged. The 
stitch is even and 
exactly alike on 
both sides of the 


Fig. 


the shuttle is shown just going into 
the loop made by the thread in the 
needle. Every lock-stich sewing- 
machine sews with two threads, one 
in the needle and the other in the 
shuttle. The needle thread is wound 
on a bobbin or spool above it, and is 
put through the eye, which is near 
the point, as in the Howe machine. 
When the needle comes down the 
thread is carried through the cloth 
close against the side of the needle, 
but when it begins to move upward. 
the thread, which is loose, is caught 
by the cloth and made to bulge out, 
so as to forma loop, asin the second 


3.—Shuttle after passing through the Loop. 


picture. The machinery is so made 


cloth, the point 
where the two 
threads lock © to- 
gether being within the cloth. 

Many of the sewing-machines for 
sewing cloth can be made to dc 
other work than plain sewing, such 
as hemming, felling, ruffling, cord- 
ing, embroidering, and making but- 


Fig. 4.—Lock Stitch. 


tonholes; and there are also sewing- 
machines made for sewing the uppers 
and the soles of shoes, harnesses, 
carpets, books, etc. f 
Hundreds of thousands of sewing- 
machines are made in the United 
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States every year, many of which are 
sent to the different countries of 
Europe, to Mexico, and to Central 
and South America. 

The word sewing is from the 
Anglo-Saxon szwzan, to sew. 
Machine is from the Latin machzna, 
a machine. 

SHAD, a common fish of the her- 
ring family, much esteemed for food. 
American shad are caught in almost 
all the rivers of the Atlantic coast as 
far north as the St. Lawrence. They 
appear in South Carolina in January, 
and on the coast of New York and 
Massachusetts from the end of March 
to the end of April. They have been 
introduced also by the United States 
Fish Commission into the Ohio and 
other rivers running into the Mis- 
sissippi, and all the rivers of the 
Pacific slope from the Sacramento to 
Puget Sound. They are caught in 

‘seine and stake NETS mostly at ornear 
the mouths of <ivers, as their flavor is 
better near the salt water. Shad sold 
in the New York markets come mostly 
from the Delaware and Hudson 
rivers, but some fine ones are brought 
from the Connecticut river. They 
are usually eaten fresh, but some 
are split and salted. 

Shad weigh generally two to six 
pounds. They arebluish on the back, 
light copper color on the sides and 
silvery below. Their flesh is very 
sweet, but is filled with small bones. 
The eggs or spawn of the shad, 
commonly called the roe, is also 
unusually good, and is much sought 
after for the table. The shad will 
bite in fresh water at a hook baited 
with a fly, and give the angler good 
sport. 

The word shad is from the Anglo- 
Saxon sceadda, shad. 

SHADDOCK, a fruit of the same 
family with the ORANGE and 
LEMON. It grows wild in China 
and the East Indies, but is now cul- 
tivated in the West Indies, whence 
the shaddocks seen in our markets 
are brought. The fruit is pale yel- 
low and sometimes as large as a 
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child’s head. It is excellent eaten 


raw for desert, and when cooked \ 


makes good preserves. 


The shaddock is named from Cap- {f 
tain Shaddock, an Englishman, who } 


first brought it from Asia to the 
West Indies early in the eighteenth 
century. 


SHAGREEN, a kind of leather # 


made from the skins of horses, wila 
asses, and camels, and grained so 
as to have on it little pimples or 
grains. 


in the East. 


while soft they are sprinkled on the 
hair side with the hard, round seeds 
of a plant which grows in the East. 
The seeds are then pressed into the 
skin and it is dried. 
skins are beaten to get the seeds out, 
and they are then shaved down on 
the other side almost to the dents 
made by the seeds. When the skins 
are wet again the dents swell up on 


the shaved side and make little grains | 


all over it. The skins are then dyed. 
Shagreen was once much used for 


covering sword scabbards, and it is | 


still used for covering instrument 
cases, small boxes, etc. 
The word shagreen is from the 


Persian saghrz, the leather of a - 


horse’s back. 
SHALLOT. See ONION. 
SHARK, a large sea fish found in 
almost all the oceans of the world. 
There are as many as a hundred 


kinds, some of which are six or seven ~} 
times as long as a man, while some | 
are not more than a yard long, - 
Sharks have very large mouths, with | 


several rows of sharp three-cornered 
teeth. They are mostly flesh-eaters, 


and live on living and dead animals | 


and on other fish. The white shark, 


or “‘ man-eater,” one of the largest } 
is } 


and fiercest kinds, and which 
found in all the large oceans, will 
cut a man in two at a single bite, 
and one has been known to swallow 
a man whole. Ali sharks like the 
flesh of a negro better than that of 


SHARK | 


It is mostly made at Astra- | 
khan, in Russia, and in other places # 
The skins are stretched 4} 
very tightly and wet with water, and jj 


When dry the {| 


SHEEP 


a white man. One of the wicked 
amusements on board of slave ships 
was to hang the body of a dead negro 
to the bowsprit and watch the sharks 
jump for it. It is said they would 
often catch it when hung more than 
twenty feet above the water. Sharks 
are very greedy and will often follow 
ships for days to eat the waste food 
thrown overboard. 

The sharks commonly found along 
the Atlantic coasts of the United 
States are the mackerel shark, which 
feeds on mackerel, and which is about 
as foag as a man; the gray shark, 
which is sometimes longer than a 
man; and the dog-fish. The mack- 
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erel shark is often caught for the 
sake of its liver, which yields six 
or seven gallons of oil. The skin of 
the shark is rough; it is sometimes 
used by joiners instead of fine sand- 
paper, and the hilts of swords are 
often covered with it, Large num- 
bers of sharks are caught in the 
Indian Ocean for the sake of their fins, 
out of which the Chinese make soup. 
In Norway and Iceland all kinds of 
sharks are eaten, the fish being hung 
up for a year to cure, like hams, to 
make the flesh tender. The small 
kinds of sharks are sold in the Paris 
markets, and the dog-fish is dried and 
smoked for food in several countries. 


White Shark or ‘‘ Man-Eater.” 


The word shark comes from the 


Latin carcharus, Greek archarzas,, 


a shark, from archaros, sharp- 
pointed, meaning their teeth. 
SHEEP. It is not known where 
the sheep first came from, but wild 
sheep are found in_many parts of 
the world. There is\one kind in 
America, called the Rocky Mountain 
sheep or big-horn, but none of our 
tame kinds have descended from 
it. The first tame sheep in the 
United States were brought from 
England to Virginia in 1609. These 
were common sheep, but now most 
of the best breeds in the world are 
raised in this country. Some sheep 


meat is not so good as that of the 
coarser-woolled kinds. Among fine- 
wool sheep are the Merino, French, 
Saxon, and Silesian: and among 
coarse-wool ones are the Southdown, 
Cotswold, and Leicester. 

The sheep is one of the most val- 
uable of animals. Its flesh is among 
the best of foods, its fat makes good 
tallow, and in some countries the 
milk is much used both for drinking 
and for making cheese. From its 
WOOL is woven woollen and worsted 
cloths, and from its skin is made 
leather, PARCHMENT, and vellum. 

The sheep is a MAMMAL of the 
order ungulata, or hoofed ani- 


have finer wool than others, but their | mals. 


SHEEPSHEAD 


The word sheep is from the Anglo- 
Saxon scép, scedp, sheep. In Ger- 
man it is Schaf. 

SHEEPSHEAD, a fish that gets 
its name from the resemblance of its 
head to that of asheep. It is found 
from Cape Cod to Mexico, but never 
north of Cape Cod. It is a quiet, 
bottom-loving fish, found about old 
wrecks, on which barnacles abound. 
In the South the sheepshead rarely 
exceeds two pounds, but about New 
York harbor it has been caught 
weighing 12 to 15 pounds, though 
the average is not more than half 
that. Sheepshead are caught from 
June to the middle of September, 
when they go into the deep sea and 
are seen no more until the next sea- 
son. They are among the best of 
food fishes. 

SHELLS. Shells are the cover- 
ings of the animals called MOL- 
LUSKS. They are not outside skel- 
etons, like the shells of turtles, but 
are only the houses in which the 
animals live. Most mollusks need 
such a covering, because their bodies 
are very softand tender. If you look 
at an oyster which has just been 
opened you will see a delicate soft 
skin lining the shell and covering all 
the soft parts of the animal. This 
skin, which is called the mantle, is 
the part which makes the shell. 
Shells are made up of lime (CAL- 
CIUM carbonate), mixed with more or 
less of animal matter called ALBU- 
MEN. The mantle takes up lime 
from sea water and builds it up in 
thin layers all around the body of 
the animal. The edge of the mantle 
does the most of this work, and the 
shell therefore grows by having new 
layers of lime and albumen added to 
its outer edge. New layers are also 
made all round on the inside, and 
the shell thus grows thicker and 
heavier. Mollusks which lead quiet 
lives, usually lying in one place on 
the bottom of the sea, have the thick- 
est shell, and those which move 
around much generally have thin 
snells, In some shells there is more 
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lime than albumen, making them 
hard like porcelain, and such shells 
are usually called porcelain shells. 


In others there are layers of lime if 


and layers of albumen between them, 


and these shells are called pearly if 


shells, because shine like 


mother-of-pearl. 


they 


Shells are usually divided intotwo }} 
classes, univalves, or those which h 
have only one part, such as snail and | 


conch shells; and bivalves, or those 
made up of two parts joined together 


with a hinge, like oyster and clam § 


shells. Most of the univalve shells 


are porcelain shells, and most of the jj 


bivalves are pearly shells. Univalve 
shells are of many different forms, 
some being shaped like harps, some 
like spindles, helmets, 


cases, caps of liberty, and some like 
spiders. There are 
singular shapes 
most of them being plain, like oys- 
ter, clam, and mussel shells; but 
there are a few odd forms, such as 
the hammer oyster, which when shut 
up looks like a hammer, and the 
razor shell, which is long and nar- 
row like the blade of a razor. Shells 
often change their form in growing, 


so that those of the same animal at | 
different ages are of different shapes. | 


Some shells are very large: the 


giant clam, found in the East Indies } 


and in Australia, is sometimes nearly 
as long as a man and very heavy, 
the two parts often weighing four or 
five hundred pounds. A_ pair of 


these great shells are kept in the 


church of St. Sulpice, Paris, where b 


they are used to hold holy water. 
Shells have a great many uses. 
Many are kept in cabinets on ac- 
count of the beauty of their colors 
and shape, and rare kinds have often 
sold for latge prices. They have 
also been used as ornaments, and 
tude nations often make them into 
money. ‘The wampum used by the 
North American Indians for money, 
and for ornamenting belts and 
clothes, was made/ of the shells of 
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elephants’ @ 
tusks, shields, boats, spiral stair- | 


not so many }. 
among bivalves, | 


he periwinkle and the quahaug 
lam. Shells are sometimes made 
into beautiful vases, baskets, and 
able tops, and in the East even 
reaths and bouquets are formed 
ut of different-colored shells. The 
ses of mother-of-pearl are told 
bout in the article MOTHER-OF- 
PEARL. Many univalve shells, es- 
pecially conch shells, are cut into 
cameos for jewellery. The conch 
Ishells most used are those called 
bull’s mouth and black helmet, in 


If you look at a shell cameo, you will 
see how this is. The white part is 
carved into the form wanted, by 
means of fine steel tools made of 
wire and by files, great care being 
taken not to cut into the black layer 
jin taking the white off, because its 
jnatural polish is finer than any which 
can be given to it, and iepitals 
scratched the whole layer has to be 
cut off. 

The pink conch shell, brought 
from Panama and the West India 
Islands, is made into beautiful jew- 
eliery which looks somewhat like 
jpink coral, but is not socostly. The 
jpart used is the inner lining of the 
shell, which is the same substance 
as the pink pearls sometimes found 
in this kind of shell. 

Common shells are used for mak- 
ing roads, are burned into lime for 
making MORTAR and CEMENT, and 
for spreading upon land as a manure. 
Shell sand, found along sea shores, 
and made by the crumbling up of 
shells, is also used for putting on 
land which has too little lime in it. 

The word shell is from the Anglo- 
Saxon sced/, shell. 

SHINER, a little silvery fish found 
in all streams from New England to 
Kansas and Alabama. It grows 
only about ten inches long and is of 
little consequence as a food fish, 
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though boys like to catch and eat it, 
It has to be cooked soon after it is 
taken from the water, as its flesh 
spoils quickly. For this reason it is 
called in Alabama rot-gut minnow. 
It is sometimes called also red-fin 
and red-dace. The shiner furnishes 
food for the black bass, the trout, 
and other fish. 

SHINGLE, a thinslab of wood for ~ 
covering houses. Shingles are made 
out of various kinds of wood, such 
as pine, cypress, cedar, chestnut, 
and oak; but pine and cypress ones 
are the best. They are made 
thinner at one end than at the other, 
so that when nailed in rows on a 
roof, the thick ends of one row may 


.|lap over the thin ends of the one 


next below it, and thus shed water. 
Shingles are split, sawed, or shaved 
off from blocks of wood by machin- 
ery. Some are made by hand, being 
either split out rough, or shaved 
smooth witha drawing knife. Most 
shingles are sawn in mills called 
shingle mills, and put up in bundles 
for sale. 

. The word shingle is a corruption 
of shzndle, from the Latin sczadula, 
shingle, which is probably from 
scindere, to split. 

SHIP, the general name of any 
sea-going vessel larger than an un- 
decked boat. The first to build 
ships were probably the Chaldeans, 
who navigated the Persian Gulf. 
Next came the Phoenicians, famous 
as sailors, who traded all over the 
Mediterranean and planted many 
colonies that became famous also 
for their ships. They were the first 
to build biremes and triremes or 
ships with two and three banks of 
oars. The Egyptians built vessels 
of all sizes and had war and merchant 
fleets. The Greeks were from the 
beginning interested in navigation 
and succeeded the Phoenicians as 
masters of the eastern Mediterra- 
nean. The Carthaginians, a colony 
of the Phoenicians, were the first to 
build quadriremes and quinqueremes. 
or ships with four and five banks os 
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oars. 
ships from them. 
Ancient Ships. 


long as broad, was a galley propelled 


en 


{ 
wh 


Fig. 1.—Egyptian War Ship: 


reme (3), quadrireme (4), quinque- 
reme (5), sexireme (6), septereme 
(7), etc., up to 10, 15, and even 20 
banks. These vessels had generally 
one mast, though sometimes two, 
with one large square sail, and a 


Fig. 2.—Roman Trireme: From a Picture in the Museum at Naples. 


masts and accommodations for 500 
passengers. They were good sailors, 
too, and often made quick voyages. 
Modern Ships. The ships in 
which William the Norman invaded 
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The Romans learned to build 


The war ship or 
long ship, seven or eight times as 
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by oars rowed by slaves chained to) 
their seats. These vessels were 
named according to the number of 
banks or rows of oars each had: 
unireme (1 bank), bireme (2), trie) 


strong sharp prow to ram an enemy 
with. They were steered by two 
paddles over the stern, one on each 
side, as in Figs. 1 and 2. 

Merchant ship swere shorter and 


From a Bas-Relief at Thebes. 
often quite large, some having three } 


England.were small one-masted ves= | 
sels like that shown in Fig. 3, taken} 
from a picture in the Bayeux Tap-| 
estry (see BAVEUX, C. P. P.). Atte 
the Crusades commerce revived in. 
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the Mediterranean, and ships rapidly 
increased in number, size, and kind. 
The introduction of the mariner’s 
compass, of maps, and of instruments 
for navigation soon’ followed, mak- 
ing longer voyages possible, and led 
to the discovery of the New World. 
Both row-galleys and sailing vessels 
were used atthistime. Row-galleys 
were variously called galiot, dromon, 
galea, galea bastarda, galea grossa, 
galeasse, etc.; and sailing vessels, 
balzena, carabella or caravelle, gal- 
leon, huissier, carrack, flibot, barca 
or bark, brigantina, frégate, fréga- 
tone, etc., from which can be seen 
the origin of some of our modern 
names. Some of these vessels had 
two or three decks, and one, two, 


three, and four masts were used, 
with one, two, and three sails on 
each. As on ancient ships, the 
paddle was at first used to steer by, 
but the rudder took its place in the 
fourteenth century. 

The ships in which Columbus 
made his voyages were the kind 
called caravelles, small lateen-rigged 
vessels of 50 to 180 tons burthen. 
The lateen-rig consists of a triangular 
sail fastened on a long spar or yard 
which is hoisted up on the mast. 
Lateen sails are used on native ves- 
sels on the north coast of Africa and 
are seldom seen out of the Mediter- 
ranean. There are no pictures of 
Columbus’ ships left, but they were 
probably much like those shown in 


Fig. 3—Norman Ship: From the Bayeux Tapestry. 


Fig.4, which is a fac-simile of designs 
of ships of the fifteenth century from 
the maps of Juan de la Cosa, the 
pilot of Columbus. 

The discovery of the New World, 
which led to longer voyages across 
the Atlantic, made larger ships a 
necessity. Great merchant ships 
were built, at first by Spain and 
Portugal, then by England, France, 
and Holland, which traded to all 
parts of the world; and this brought 
about the construction of larger and 
more powerful war ships and the 
formation of navies. In the sixteenth 
and seventeenth centuries very large 
men-of-war,high in thestern and bow, 
were built, armed with many cannon 


(Fig. 5). The Royal Prince of the 
British navy, built in 1610, carried 55 
guns, and the Sovereign of the Seas, 
built in 1637, 86 guns on three dcks. 
The ships of the eighteenth century 
were still larger, some of them carry- 
ing 110 and 120 guns. 

iron and Steel Ships. Up to the 
nineteenth century all ships were built 
of wood, but in 1818 the first iron ship, 
the Vulcan, was built on the river 
Clyde, Scotland. Many improve- 
ments in form and rigging followed, 
until the “clipper,” a long, sharp, 
fast-sailing ship, was designed, the 
best sailing vessel ever made. Clip- 
per ships were first built at Baltimore, 
whence they are sometimes called 
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Baltimore clippers. They became 
famous for quick voyages around 
Cape Horn to California in 1849-50, 
and were noted also for many years 
in the Canton trade. The early 
clippers were built of wood, but iron 
ones were constructed later. One of 
the largest of the wooden clipper 
ships, the Great Republic, of 3000 
tons, had four masts. 


Fig. 4.—Ships of the lifteenth Century. 


it has been found that large sailing! 


vessels can make long voyages at a 
profit. Several steel ships lately 
built have four masts, and a French 
ship, La France, built in Scotland, 
has five masts which, as well as the 
yards, are of steel. Four of the 
masts are square rigged and one 
fore-and-aft rigged. This ship will 
carry more than 6ooo tons. Her size 
can be better understood by a com- 
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In 1860 steel began to be used in | 
building ships, and it has gradually _ 
gained until now most of the great 
war ships are constructed wholly of © 
it, as steel is lighter and stronger 
than iron. With the usc of iron and 
steel the size of sailing vessels in- — 
creased. It was thought at one time 
that the STEAMSHIP would altogether 
take the place of the sailing ship, but 


parison with some of the great ships 
of former times. The Henry Grace || 
a Dieu, a very large war ship of the} 
sixteenth century, was only 1000 tons;. 
the Royal Sovereign, of the seven-, 
teenth century, then the largest ever 
built, 1861 tons; and the Royal 
George, the greatest English ship of 
the eighteenth century, only 2280, 
tons. But larger ships were difficult 
to build before it was found out that!) 
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iron and steel could be used, for wood 
is not strong enough. 

Classes of Ships. Modern war 
ships are classed by the number of 
their guns, by their tonnage, by their 
rig, by their shape, etc. In the six- 
teenth, seventeenth, and eighteenth 
centuries men-of-war were classed 
according to their guns. Ships 
carried from 4 to 120 guns; so, an 
18-gun ship meant a ship that carried 
18 guns, a 74-gun ship, 74 guns, etc. 
Ships were sometimes classed also 
by the number of their decks on 
which guns were carried : as ships-of- 
the-line, which carried guns on two or 
three decks ; and frigates, sloops, etc., 
which had only one gun-deck. After- 
ward vessels were classified by rates, 
according to their tonnage: first 
rates were vessels of 4000 tons and 
upward ; second rates, 2000 to 4000 
tons; third rates, goo to 2000 tons; 
and fourth rates, under g00 tons. In 
the United States navy, vessels are 
now classed as battle-ships, armored 
cruisers, umarmored cruisers, aux- 
iliary cruisers, monitors, torpedo 
boats, torpedo boat destroyers, and 
submarines. Merchant vessels are 
classed by insurance companies ac- 


cording to their sea-worthiness, into} 


three classes, first, second, and third. 
The first class is divided into A I, 
A 1—, and A 14; the second class 
into A 14 and A 2; and the third 
class into A 2— and A 23. 

In common usage ships are class- 
ified according to their rig: as ship, 
bark, barkentine, brig, brigantine, 
schooner, sloop, cutter, etc. All 
these, excepting schooners, sloops, 
and cutters, are called square-rigged 
vessels, because most of the sails 
are square; they are, too, bent on 
spars or yards fastened across the 
masts. Schooners, sloops, and cut- 
ters are called fore-and-aft rigged 
vessels, because the spars on which 
the sails are bent run fore and aft, 
that is, lengthwise of the vessel, 
instead of across the mast. 

A Ship proper is a vessel with 
three masts, all rigged with square 


sails, or sails on yards. A ship is 
made up of the hull, or body, which 
sits in the water; the spars, which 
include the masts, yards, bowsprit, 
and other timbers above the hull; 
the rigging, or ropes, chains, etc., 
of which there are two kinds, the 
standing-rigging, which supports 
the masts, and the running rigging, 
by which the sails are set and 
furled ; and the sails. 

The hull consists of the bow or 
forward part, the waist or middle 
part, and the stern, or after part. 


Fig. 5.—Ship of the Sixteenth Century. 


The upper deck, which is open to 
the sky, is called the spar-deck. Its 
raised sides are named _ bulwarks 
(from French Jdoulevard, rampart). 
The part of the spar-deck forward 
of the first mast is called the fore- 
castle (the fore castle; in former 
times ships had a castle at each end, 
in which the fighting men were 
placed) ; the part between that and 
the next mast the waist; and the 
part back of that the quarter-deck, 
The right-hand side of a ship, look- 
ing toward the bow, is called the 
starboard side: and the left-hand the 
Jarboard or port side. Next below 
the spar-deck is the main-deck, and 
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below that, in large men-of-war, is 
the gun-deck. 

The front mast of a ship is called 
the foremast, the next or middle one 
the mainmast, and the hindmost one 
the mizzenmast. Each mast is 
made up of three pieces, because no 
trees grow tall and strong enough to 
make it of one piece. The different 
pieces, which are bound together 


A 
A rman 
| 


vit 
TY 


KN 
ite 


736 


J AAT WITT 4 
Moh 6. li 
al a 


SHIP 


with strong iron bands, are called by 
different names: the second piece of 
each being called the topmast, and 
the third piece being divided intotwo 
parts, the lower one called the topgal- 
lant mast and the upper one the royal 
mast. Thus, the foremast is made 
up of the lower part, the fore-top- 
mast, the fore-gallant mast, and 
the fore-royal mast; the mainmast 


Auld 


Fig. 6.—Full Rigged Ship. 


1, Fore-course; 12, Fore studding sails ; 2, Fore-topsail; 22, Fore-topsail studding saiis - 
3, Main-topsail; 3@, Main-topsail studding sails; 4, Mizzen-topsail; 5, Fore-topgallant sail; 


5, Fore-topgallant studding sail; 6, Main-topgallant sail ; 


7, Mizzen-topgallant sail; 8, Fore-royal ; 
4 Main-royal studding sail; xo, 
“skysail; 14, Fore-topmast staysail ; 

Main-royal staysail ; 20, 


of the lower part, the main-topmast, 
the main-topgallant mast, and the 
main-royal mast; and the mizzen- 
mast of the lower part, the mizzen- 
topmast, the mizzen-topgallant mast, 
and the mizzen-royal mast. Some- 
times still another mast is added 
above the royal mast, called the sky- 
sail mast. At the head of each of 
the lower masts is a kind of plat- 


r 8a, Fore-royal studding sail; 
Mizzen-royal ; rz, Fore-skysail < 


6a, Main-topgallant studding sail; 
9, Main-royal; ya, 
12, Main-skysail; 13, Mizzen. 


S 15, Jib; 16, Flying Jib; r7, Spanker; 18, Spenser; 10, 
Main-topgailant staysail ; 27, Mizzen-royal staysail. 


{| form called the top; and at the head 


of each of the topmasts are cross- 
bars’ of timber called the cross- 
trees. On each one of the parts or 
divisions of a mast is a yard, a long 
slender piece of timber on which the 
sail is stretched.” These yards and 
sails are named after the part of the 
mast on which they are fastened; 
thus, on the mainmast are the main- 
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yard and the mainsail; on the main- 
topmast, the main-topsail yard and 
the main-topsail ; on the main-top- 
gallant mast, the main-topgallant 
yard and the main-topgallant sail ; 
and on the main-royal mast, the 
main-royal yard and the main-royal 
sail. These sails are all square sails. 
The sails on the other masts are like 
those on the mainmast, and are 
named after their masts in the same 
way, with one exception ; the mizzen- 
mast has no square sail on the miz- 
zen yard (commonly called cross-jack 
yard), but has instead of it a sail like 


made up of three parts, of which the 
inner part is called the bowsprit, the 
middle part the jib-boom, and the 
outer part the flying jib-boom. The 
sails on these, which are three- 
cornered, are named the flying jib, 
ine jib, and the fore-topmast stay- 
sail. 

In Fig. 6 is shown a square 
rigged ship with all her sails, the 
names of which can be seen by the 
letters and the description under- 
neath. 

When the mizzenmast of a square 
rigged three-masted vessel has no 
yards, but is fore-and-aft 
rigged, the vessel is called 
a bark; and when both 
the mainmast and the 
mizzenmast are  fore- 
and-aft rigged, it is called 
a barkentine. 


Fig. 7.—Schooner. 


2, Mainsail ; 4, Foresail; c, Jib; d@, Flying jib: 
topsail ; 4, Fore-gaff topsail. 


_ the mainsail of a sloop or schooner, 
which is called the spanker. The 
flag or ensign of the ship is usually 
hung from the top of this sail. A 
like sail, called the spenser, is also 
sometimes carried on the mainmast. 
Besides these sails a ship has sails 
called staysails between the masts, 
others called studding. sails, carried 
on the ends of the square sails, and 
several in front called jibs. The 
jibs, of which there are usually three, 
are fastened to ropes stretched from 
the foremast to the bowsprit. The 
bowsprit is a long piece of timber 
running out from the bow, and is 


A brig is a vessel with 
two masts, both of which 
are square rigged. 
Sometimes a brig has the 
mainmast rigged fore- 
and-aft, and it is then 
called a hermaphrodite 
brig. 

A brigantine is like a 
hermaphrodite brig, but 
has a square topsail and 
topgallant sail on the. 
mainmast. A schooner 
is also a vessel with two 
masts, but both are rigged 
fore-and-aft, as shown in 
Fig. 7. The masts, which are 
named foremast and mainmast, are 
each in two parts, a lower mast 
and a topmast. The principal sails 
are the mainsail a, on the main- 
mast, the foresail 4, on the fore- 
mast, and the jib ¢, forward of 
the foremast. The mainsail and 
the foresail are not stretched be- 
tween yards, as in square rigged 
vessels, but between a gaff and a 
boom, The gaff is the wooden piece 
on the top of each of those sails, and 
the boom the similar, but longer, 
piece at the bottom. Mainsails al- 
ways have a gaff and a boom, but 
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foresails sometimes have no boom.| A three-masted schooner is a long 
and are then called lug-foresails. |schooner with three masts. But 
Schooners carry also above the| schooners are now often built with 
mainsail and the foresail, smaller|four or five masts and several very 
three-cornered sails, called gaff top-| large ones with even six and seven 
masts have been built. 
Schooners lie nearer to 
the wind than square 
rigged vessels and require 
fewer men, and aremuch 
used as coasters and 


The schooner is wholly 


first one ever made hav- 
ing been built by Captain 


setts, about 1713. 
A Sloop, is smaller 


——_ a J are a jib, a mainsail, and 
LD yee a gaff topsail; and some 


Fig. 8.—Topsail Schooner. 


@, Mainsail; 4, Foresail; c, Jib; d, Flying jib; e, Square 
i topsail : vA Square topgallant’sail 3 &, Gaff toneaite naval vessel now seldom 


sails, because they are fastened to| ship, a brig, or a schooner, and car- 
the gaffs, and a second jib, d, called | ries 18 to 32 guns. 

the flying jib. Sometimes aschooner| A Cutter is a one-masted ves« 
has a square topsail, and sometimes | sel rigged like a sloop, with a bow- 
a topgallant sail, stretched between | sprit that runs in and out, not fixed 


yards, at the top of the foremast,|as in the sloop. It gets its name 


and is then called a topsail schooner. ' from its fast sailing. See YACHT- 


Fig. 9.—Whaleback. 


A Lugger is a vessel of two oF seen here, though the rig is some- 
three masts with lug sails. A lug! times used on small craft. 


‘Sail is a four-sided sail bent upon a| A Whaleback is a new form of, 


yard that is hoisted upon the mast | vessel first built at Superior, Wis- 
by halliards. The lugger is a com-jconsin, in 1888, by its inventor, 
mon type of vessel on the English | Alexander McDougall. The _ first 
and French coasts, but is seldom|one launched was ridiculed and 


for inland navigation. | 


an American vessel, the 4 


Andrew Robinson, of — 
Gloucester, |Massachu- , } 


than a schooner and has_ 
but one mast. Its sails ~ 


have a square topsail. , 
A sloop-of-war, a kind of | 


seen, is rigged either asa } 
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named “ the pig” by steamboat men, 
and vessels of her kind are still 
called ‘‘ steam pigs.” Whalebacks, 
which are built of steel, are somewhat 
like a whale, being round both on 
the top and bottom, with ends com- 
ing to a point like a cigar. As they 
have no deck the water washes over 

them instead of againstthem. They 
are built both as steam propellers 
and as barges. On the latter the 
wheelhouse is in a turret built up 
above the round deck; the steamers 
have also a cabin built in the same 
way. They have been very success- 
ful on the lakes and some think they 
will bring about a great change in 
shipbuilding. In 1891 one named 
the Charles H. Wetmore went from 
Montreal to Liverpool, being the 
first one to cross the Atlantic. 

The word ship is from the Anglo- 
Saxon scz#, ship. 

SHIP-WORM. This ANIMAL, 
which is rightly called the teredo, was 
once thought to be a worm, but it 
is not a worm, though its body looks 
long and worm-like. It is covered 
with a sort of sheath or shelly coat, 


Ship-Worm, 


and is a kind of MOLLUSK. It is 
called ship-worm because it bores 
holes into ship timbers, and often 
injures them so much that they will 
crumble at the touch. Not only 
ships’ timbers but all other kinds of 
woodwork under water are eaten 
by it. Once the coast of Holland 
was threatened with a deluge, be- 
cause the ship-worm ate the PILES 
of the dykes which kept out the sea, 
and it cost a great deal of money to 
repair them. 

The ship-worm is grayish white, 
and is generally six or eight inches 
long. Its shape can be understood 
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from the picture. The larger end, 
wrongly called its head, because 
this kind of mollusk has no head, is 
the one with which it bores. The 
other end is divided into what may 
be called two tails. When the larva 
or young ship-worm is first hatched, 
it swims around looking for some 
wood in which it may bury itself. 
When it finds a piece to suit it, it 
begins tocutahole. Itis not known 
exactly how it works, but it has 
strong MUSCLES in front, and as the 
wood is softened with water, it is 
supposed that the moving of these 
muscles takes out the wood little by 
little. It feeds on the wood as it 
goes, and when itis about half- 
way in it covers the sides of the 
hole with a kind of slimy matter 
which hardens into a shell. Each 
teredo makes a hole for itself 
and never cuts into another hole, 
though the spaces between are 
often so thin that the wood is cut 
up like a honey-comb, and a little 
pressure on the outside will crush 
it. Ships’ bottoms are covered usu- 
ally with copper plates to save their 
timbers and planks 
from these animals. 
The word ship- 
worm is made up 
of the Anglo-Saxon 
scip, ship, and 
wyrm, Worm. 
SHOE, a cover- 
ing for the foot, 
usually made of leather. If it covers 
only the sole of a small part of the 
foot, it is called a sandal or slipper; 
and if it covers a part of the leg it is 
called a boot. The most ancient 
form of shoe was the sandal, which 
was nothing but a sole fastened with 
straps. The Egyptian priests wore 
sandals of palm leaves and papyrus, 
and the common people wore leather. 
The Romans wore sandals in the 
house just as we wear slippers, but 
for outdoor wear they had shoes. 
The shoe soles of Roman soldiers 
were studded with nails. - The soft 
buckskin shoes of the American In- 
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dians are called in their language 
moccasins. In Japan common people 
wear shoes made of plaited straw, 
and in South America of plaited 
hemp and grass. 5 
Shoes are largely made in the 
United States, chiefly in Massachu- 
setts, New Hampshire, and Maine, 
out most of the finer kinds are made 
in New York, Philadelphia, and other 
large cities. Fine shoes are made 
mostly by hand, but the commoner 
kinds are largely made by machinery. 
Some machines sew the uppers and 
some the soles, and others peg 
soles. The pegging machine makes 
its own pegs as it works, and can 
easily peg on the soles of two 
pairs of women’s shoes in a min- 
ute. The pegs are made out of 
white birch wood, which is fed to 
the machine in strips. The sole 
sewing machine can sew on the 
soles of eighty shoes in an hour. 


Another macaine will sew together | 


the soles and uppers of 450 pairs in 
a day. All machines for sewing 
shoes are of American invention. 
The wooden peg was invented in 
1818 by Joseph Walker of Massachu- 
setts. All shoes, whether made by 
hand or by machinery, are shaped 
over a wooden form called a last, of 
the shape of the foot. Almost al! 
shoes for women and children arc 
made by machines, but the finest 
kinds of men’s shoes are sewed by 
naridaee ey 

In France, the Netherlands, and 
some other Europea countries work- 
ing people wear wooden shoes, and 
they are worn also in the United 
States, particularly in the West, by 
workers in tanneries, dyeing estab- 
lishments, and other damp places. 
There are several wooden shoe fac- 
tories in Grand Rapids, Michigan, 
where thousands of pairs are made 
every year, chiefly from basswood. 
Some are engraved and painted and 
made quite elegant in form. Clogs 
or pattens are shoes with leather 
uppers, and soles and heels of maple 
orash. Those made for clog-dancers 
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have finely trimmed soles and deco- 4 
rated uppers. | 

The word shoe is from the Anglo- § 
Saxon sced, scedéh, shoe. 

SHOT and SHELL. Shot means j 
rightly anything fired from a gun or | 
cannon with gunpowder, but hollow 
shot made to burst after being fired § 
are generally called sheils. The } 
balls used in rifles are commonly | 
called bullets, and are told about # 
under that name, so in this article |; 
only small shot used by sportsmen | 
in shot guns or guns for hunting, } 
and large shot and shell used in j 
cannon will be described. 

Small Shot are not cast in moulds | 
like bullets, but are made by drop- j 
ping melted lead from the top ot } 
high towers called  shot-towers. | 
The lead of which they are made | 
has a little arsenic mixed with it, § 
which makes it softer and causes it } 
to take the round form more easily. 
When mixed, it is poured into moulds 
and made into bars, and these are 
hoisted up to the top of the shot- } 
tower. Some shot-towers are as } 
high as a church steeple; they have 
to be much higher for making large } 
shot than for making small shot, - 
At the top of the tower is a furnace } 
in which the lead is again melted, 
and it is then poured on to iron | 
plates full of little round holes, so } 
placed th.: the lead ‘after going 
through the holes will fall down to} 
the bottom of the tower. The shot 
are made round and hard by falling | 
through the air, and are cooled by | 
dropping into a cistern of water at. 
the bottom. They are then dried, : 
separated into different sizes by | 
sifting them through sieves, and} 
polished by turning them round ina | 
kind of barrel with some powdered } 
BLACK LEAD. Sometimes the lead | 
is poured down deep pits in the} 
earth, instead of from the top of. 
towers. 


first made, round stones were used | 
for shot, but after a while balls were ! 
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made out of metal, generally lead 
or iron; now shot and shell are 
made of iron or steel. Cannon 
shot are of two kinds, those to be 
used in smooth-bore guns—that is, 
guns whose barrels are smooth inside, 
and those to be used in rifled guns, 
or guns whose insides are cut in 
grooves, as told under RIFLE. 
Shot for smooth-bore guns are gener- 
ally round, and those for rifled guns 
long and pointed. Long shot can- 
not be fired very well in smooth-bore 
guns, because they need grooves to 
make them go straight, but round 
shot can be fired in rifled guns. 
Three kinds of shot are used in 
smo th-bore cannon: I, Shot; 2, 
Shell; and 3, Case-Shot. 

I, Shot are round balls of solid 
iron, cast in sand. At first only one 
ball was cast at a time, and the shot 
were rougher and less perfect than 
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Fig. 1—Round Shot as Cast. 


they are now made; but afterward 
shot were cast four or five at a time, 
joined together as shown in Fig. 1, 
and afterward turned smooth in a 
LATHE. 

2. Shell, or bombs, are like round 
shot, but are cast with a core of 
sand, which when taken out leaves 
a hollow space with a hole opening 
outside. This space is filled with 
powder and has a fuse or slow 
match in the hole. The shell is put 
into the gun with the fuse toward 
the muzzle or mouth, and when the 
gun is fired the flame of the gun- 
powder lights the fuseinfront. The 
fuse is made just jong enough to 
burn down to the power by the 
time the shell reaches the place it is 
aimed at, and the shell then bursts. 
Such a fuse is therefore called a time 
fuse. Another kind is the percussion 
fuse, which explodes when the shell 
Strikes. 

3. Case shot are made up of 
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small shot in a case or envelope of 
some kind. There are three kinds 
in common use; grape-shot, can- 
ister-shot, and shrapnel. 

A grape-shot is made of several 
small cast-iron balls, so fastened 
together that they.may be loaded in 
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Fig, 2. 
Grape Shot. 


Fig: 3; 


Canister Shot, ° 
a gun all at once. In the United 
States nine balls are used, put to- 
gether between iron plates in three 
layers, as shown in Fig. 2. The 
firing of the gun bursts the plates 
apart, and the balls scatter as soon 
as they leave the gun. 

A canister-shot, Fig. 3, is made 
up of a sheet-iron or tin can filled with 
small iron or lead balls, the spaces 
between them being usually packed 
with sawdust. The canister bursts 
as soon as it leaves the gun and the 
balls are thus scattered and do great 
execution among large masses of 
men. In the picture a canister-shot 
is shown with one side of the can 
partly cut away, so that the balls can 
be seen. 

A shrapnel shot is made up of a 
cast-iron shell filled with musket 
balls, into which melted sulphur or 
resin is poured so as to fill up all the 
spaces between. This hardens and 
makes the ball into a solid mass. 
A hole is then bored down'through 
the sulphur and bullets, of a size just 
large enough to hold gunpowder 
enough to burst the shell. Shrapnel,, 
which are named after Colonel Shrap- 
nel of the British army, who made 
the first ones about 1808, are used 
in both smooth-bore and rifled can- 
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non. Those for smooth-bore ais Battering or armor-piercing shel 
are made round, and are commonly | are much like common shell, but ari 


called spherical (round) case shot 
(Fig. 4). They are fired, like shell, by 
a fuse, made just long enough to 
burn down to the powder in a given 


Fig. 4.—Spherical Case Shot. 


time. In battle fields shrapnel shot 
are fired at large bodies of men and 
are timed to burst a short distance 
before reaching them; the bullets 
and the pieces of shells, which keep 
on in the same way, are thus spread 
out and made to kill many more than 
a single shct would. 

The shot used in rifled guns are 
commonly made of steel, and long 
and pointed, much like a sugar loaf 
in shape. They have to be very 
carefully made and are far more 
costly than shot for smooth bore 
guns. There are four kinds: 1, 
Solid Shot; 2, Sheil; 3, Shrapnel; 
and 4, Case Shot. 

I. Shot are cast solid and then 
turned smooth and even in a lathe, 


Fig. 5.—Solid Shot. 


They are made in different ways to 
suit the different kinds of rifling in 
guns. Fig. 5 is a kind used in 
French rifled guns. 

2. Shell (Fig. 6) are cast, like 
round shell, with a sand core which 
comes out leaving the shell hollow. 
This is loaded with gunpowder or 
some other explosive, and fired either 
with a time or a percussion fuse, 
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Fig. 6.—Shell. 


thicker and have only a small holll 
low in them. Large ones may bi} 
stronger than solid shot, because thi! 
hollow in them makes them coo! 
more evenly when cast. They ar) 
used for battering walls and for firing! 
at armor-clad ships. They are quit: 
expensive, each one costing fron} 
$150 to $275. 

3. Shrapnel (Fig. 7) are madi 
much like spherical case shot, differ} 
ing only in shape. The small ball 


Fig. 7.—Shrapnel, 


are put into a hollow in the middle! 
and the shell is burst by means of | 
fuse, lighted when the gun is fired o} 
by percussion, E 

4. Case shot (Fig. 8) are hollov} 
cases filled with bullets, whic.) 
scatter when the case explodes 
Those made for rifled guns are thi 


same in principle as spherical . 
Dy: 


shot. { 

In former times many other kind) 
of shot and shell were used, mos} 
of which are now old-fashionec} 
Among these were the chain-sho!: 
made up of two balls joined by | 


? 


Fig. 8.—Case Shot. 


chain, used to cut the masts an) 
rigging of a vessel, and bar-sho) 
joined by an iron bar instead of }) 
(chain. Carcasses are shells fille) 


SHOULDER-STRAP 
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with some substance which will burn 
furiously, and which have holes in 
them through which the fire can 
blaze out and set buildings on fire. 
They are sometimes thrown into 
cities and towns to burn them. 
Hand grenades are small shells or 
| bombs filled with gunpowder and 
having a time or percussion fuse. 
They are thrown by hand, and are 
used especially in defending forts to 


throw among masses of men whoa 
are attacking. They are also used 
in sea fights to throw on to the decks 
of vessels ; and assassins have some- 
times tried to kill sovereigns with 
them. In 1858 an Italian named 
Orsini, with several others, tried to 
kill Louis Napoleon and the Empress 
Eugenie by throwing three grenades 
under their carriage. Many people’ 


were killed and wounded, but the 
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Major. 


Shoulder-Straps of the United States Army. 


Emperor and Empress were un- 
harmed. The dynamite bombs used 
by Anarchists and Nihilists are a 
kind of hand grenade, made generally 
to explode when thrown. The Em- 
peror Alexander II. of Russia was 
killed by one in 1881. 

The word shot is from the Anglo- 
Saxon scedtan, to shoot. Shell is 
from the Anglo-Saxon sce, shell. 

SHOULDER-STRAP,a strap worn 
on the shoulder by officers of the 


army and navy to mark their rank, 
Shoulder-straps are worn only by 
commissioned officers, that is, officers 
who have their commission or title 
from the head of the government of a 
country. Under officers, such as 
sergeants and corporals in the army, 
and gunners and boatswains in the 
navy, who are commonly called 
warrant officers because they get 
their power from papers called war- 
rants, which are given them by 
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commissioned cfficers, usually have 
their rank told by marks on the col- 
lars and sleeves of their coats. 

The Commissioned Officers of 
the army are as follows; general, 
lieutenant-general, — major-general, 
brigadier-general, colonel, lieuten- 
ant-colonel, major, captain, first- 
lieutenant, and _ second-lieutenant. 
Of these the general, lieutenant-gen- 
eral, major-general, and_brigadier- 
general, are called general officers, 
because they command bodies of 
men larger than regiments; and all 
the others regimental officers, be- 
cause they command only regiments 
and parts of regiments. 

The commissioned officers of the 
navy are as follows; admiral, vice- 
admiral, rear-admiral, captain, com- 
Inander, lieutenant-commander, lieu- 
tenant, junior lieutenant, and ensign. 

Uniform of Army. All officers of 
the army wear a double-breasted 
frock coat of dark blue cloth, and 
all general officers wear trousers of 
dark blue cloth without any stripe 
on the sides. Regimental officers 
wear light blue cloth trousers, with 
a stripe on the sides one and a half 
inches wide; the stripes being col- 
ored according to the part of the 
army the officer belongs to: in the 
infantry, white; artillery, red; 
cavalry, yellow. For common wear 
a sack coat of dark blue cloth may 
be worn by officers. In the Spanish 
‘war the blue was superseded by a 
uniform of khaki, a light buff or 
chocolate-colored cloth, which does 
not show dust. With it was worn a 
broad brimmed hat of the same color. 
Khaki uniforms, said to have been 
first used by East Indian troops in 
the British army, were worn by cur 
troops also in the Philippines. Com- 
mon soldiers wear a dark blue single- 
breasted frock coat, and sky blue 
trousers without stripes; but ser- 
geants wear a stripe one inch wide 
and corporals a stripe one-half inch 


wide, white in the infantry, red in the | 


artillery, and yellow in the cavalry. 
General officers wear black ostrich 


feathers in their hats, and regimen} 
officers cock feathers; those of tj 
infantry are white, and of the arf! 
lery red. Regimental cavalry office 
wear yellow horse-hair plumes, a 
light horse-artillery red horse-ha 
plumes. 

Shoulder-Straps of Army. 
cloth of shoulder-straps in the arr} 
differs in different parts; for ge) 
eral officers it is dark blue with} 
gold embroidered border; for re 
mental officers of infantry, whi 
with gold border; of artillery, rd 
with gold border; and of cavall) 
yellow with gold border. The marl 
of rank, as shown in the picture 
are put on the cloth inside th 
gold border, and are as followg 
general of the army, two silver sta 
with the arms of the United Staté 
between them; lieutenant-gener! 
three silver stars the middle or; 
larger than the others ; major-gener 
two silver stars; brigadier-gener| 
one silver star; colonel, a_ silve 
spread eagle; lieutenant-colon| 
two silver leaves; major, two gol} 
leaves; captain, two silver bars x 
each end; first lieutenant, one silvd. 
bar at each end; second-lieutenan/} 
plain strap without marks. | TH 
highest. rank in our army is no} 
(1905) lieutenant-general. 

Uniform of Navy. All officers d 
the navy wear, when on duty, | 
double-breasted frock coat of navi 
blue cloth, with two rows of se 


navy buttonson the breast ; trouseil 
of navy blue or white linen duc’ 
‘cloth, according to the season of thi 
year and a navy blue cloth cap wit) 
a gold cord and a silver shield wit} 
two crossed anchors in front. Di) 
ferent sleeve ornaments of gold lac, 
are worn by different officers. O/ 
visits of ceremony, such as visits t) 
the President, to the Secretary ¢/ 
the Navy, and to foreign officials an 
vessels of war, officers of the nav 


and cocked hats; but no officer be 
low the rank of lieutenant wear! 


wear blue dress coats with epaulet, 


cocked hat or epaulets. When oO 


HOULDER-STRAP 


luty on board ship, blue sack costs 
ay be worn, but never on shore 
\or ina foreign port. In hot weather 
_ service coat of white linen duck 
rimmed with white braid is worn, 
ogether with a white cork helmet in 
lace of the cap. 


nstead of on straps. Shoulder- 
pops are ornaments of gold em- 
broidered cord, made somewhat like 
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the top part of an epaulet without 
the fringe, and with a centre of blue 
cloth. All shoulder-straps ia the 
navy are made of navy-blue cloth, 
with a gold embroidered edge, The 
marks of rank, put. en the cloth in- 
side the border, as shown in the pict- 
ures, are as follows; admiral, four 
silver stars, with a gold anchor 
under each of the stars at the end; 
vice-admiral, three silver stars, with 
a gold anchor under the middle one; 
rear-admiral, to silver stars, with a 
silver anchor between them ; captain, 
a silver spread eagle between two 
silver ancnors ; commander, two sil- 
ver oak leaves with a silver anchor 


SEEN 


Admiral, 


Lieutenant-Commander. 
(Gold Leaves.) 


PRAIA STASIS 


Lieutenant. 


between them; lieutenant-comman- 
ler, two gold oak leaves with a silver 
anchor between them; lieutenant, 
wo gold bars at each end, with a 
silver anchor in the middle; junior 
ieutenant, one gold bar at each end, 
ith a silver anchor in the middle; 
ensign, a silver anchor. The grade 
bf commodore in the United States 
avy was abolished by Congress in 


899. 


junior Lieutenant. 
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SHRIMP. The common shrimp 
is one to twa inches long, and is 
usually gray, spotted with brown. 
It feeds on werms, slugs, and other 
small animals, and is itself eaten by 
fishes and birds. In England and 
France shrimps are much used for 
food, but in this country they are 
caught mostly for bait, although they 
are often seen in our markets cooked 


for sale. 


SICKLE 


The shrimp is a CRUSTACEAN of 
the order decapoda, or ten-footed 
animals, which include also lobsters, 
crabs, and crawfish. 

The word shrimp is Middle Eng- 
lish, and means the same as scrzmpf, 
anything small. 

SICKLE. See SCYTHE. 

SIGNALLING. Systems of com- 
munication by means of flags, lights, 
and other things that can be seen at 
a distance, have existed from the 
most ancient times. Before the in- 
vention of the electric telegraph, sig- 
nalling on land was done chiefly by 
means of the semaphore (see TELE- 
GRAPH). The French adopted this 
in 1803, the posts being erected on 
hills or towers in commanding posi- 
tions 5 to1omilesapart. Thesignals 
made from one station were read at 
the next one by means of a telescope 
and then transmitted to a third, and 
so on to the end. In this way mes- 
sages could be sent with considerable 
rapidity. The French semaphore 
consisted of three or more arms at- 
tached to an upright post, by pivots, 
so that they could be moved by pull- 
ing ropes, in various directions, and 
made to indicate by their positions 
either figures or letters. Many mod- 
ifications of this apparatus were used, 
an improved form adopted in Eng- 
land about 1816 having but two 
arms; but these being on separate 
pivots, each arm could be placed in 
six positions, and the two could 
make 48 signals, more than enough 
for all the letters of the alphabet and 
the nine digits. A kind of semaphore 
is still in use on railways. 

In 1835 a system of signalling by 
means of mirrors was devised. With 
a mirror so small that it can be car- 
ried in the vest pocket, flashes of 
light from the sun or from some 
artificial flame may be seen at a 
distance of 10 or 12 miles. By an 
established system of signals, these 
flashes may indicate letters or words, 
The disadvantages of such systems 
are that the signals require the con- 
stant attention of the observer, that 
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‘that they can be used only with) 


they cannot record themselves, a1 


moderate distances and in favora 
weather. They have now bel 
entirely superseded for long distanc} 
by the TELEGRAPH. 

Army Signal Service. An orga 
ized signal service existed in ancieli 
armies as in those of the present da) 
Polybius, the Greek historian (B.) 
204-122) tells of the wonderful sk} 
of the signal corps in his time, b 
we know very little of their methoc 
although we may conjecture th) 
they used flags by day and lights i 
night much the same as in mode 
times. While the telegraph ai) 
telephone are now the chief means {| 
communication in army service, she 

: 


| 
| 


old methods are still in use for she 
distances or where there are no wirt/ 
as in signalling from the land to shi; 
or over the heads of an enemy _ 


atown or fort is besieged. Messagi: 
by flags are easily sent 10 to 20 mil} 
in tavorable situations, and on t} 
western prairies in clear weathi 
have been transmitted 30 miles. T) 
system of signalling by flags m) 
easily be understood from the illu) 
tration, which shows the method |) 
the Civil War, which with some mc 
ifications is still in use. Signalli 
is done by a single man, the flagme 
who uses his flag in the various wa) 
shown in the picture. When § 
wishes to attract the attention of b 
flagman to whom he wishes to sign} 
he stands with his flag held uprig} 
as in the first position, As so 
he is observed from the other stati) 
he begins to signal. If he wave ly 
flag downward on his right and thi 
back again to the first position,)) 
in the second figure, it may mean th) 


figure one (1); if he wave to the ]} 
and back again, asin the third figu 
it may mean figure two (2) ; anc! 
he wave downward in his front al) 
then back again, as in the fouil 
figure, it may mean figure three (j 
With the means thus of signaiiil) 
the figures 1, 2, and 3, which mj) 
be combined in many ways, as 3) 
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1312, 2132, etc., he may send a great 
ariety of messages. By reference to 
4 little book, called a signal code, in 
hich each combination of figures is 
piven a special meaning, the person 
signalled to can easily understand 
the message. The signal code is 
lisually kept secret, especially in war 
ime, and if one should happen to fall 


into the hands of the enemy, the code 
has to be changed and new mean- 
ings given to the various combinations 
of numbers. 

In signalling by night torches or 
lanterns may be used instead of flags. 
Two lights are required, one to be 
placed on the ground at the flagman’s 
foot, so that the party signalled may 


Signalling 


see where he stands, and another on 
a staff to be used in the same way as 
the flags. Signals are sometimes 
made too at night by lights of dif- 
erent colors, red, green, and white, 
ith which similar combinations may 
be made. 

The signal corps.of the United 
Btates Army consists of about 850 
tirainedmen. The badge of the corps 
consists of two signal flags crossed 

ith an upright torch, 

Navy Signal Service. Ancient 
riters speak also of the system used 
in their time, which seems to have 
been much like our present system. 
hree classes of signals are now in 
peneral use: day signals, made by 
Square flags and triangular pennants 
ariously colored of red, blue, white, 
and yellow; night signals, made with 
olored lights, rockets, etc.; and fog 
signals, made by steam whistles, 
og-horns, bells, or guns. 

By means of the ‘International 

ode of Signals,” the vessels of all 
maritime countries can communi- 

ate with each other as easily as those 
Sailing under the same flag. Each 
mation has a signal book printed in 
its own language, in which the num- 


with flags. 


bers, from one up to several thou. 
sand, correspond with the numbers 
in the signal books of other nations. 
By different combinations of these 
almost any message can be sent and, 
by reference to the signal book, 
easily translated. Up to 1857 a 
system of combination prevailed in 
which four flags were used, but in 
1902 a new international code was 
adopted with an alphabetic system 
founded on three flags. By this 
system, more than 15,000 combi- 
nations may be made. When the 
distance is so great that colors can 
not be seen, different shaped things, 
such as cones, balls, and drums, or 
round and square flags and pennants, 
may be used. 

For night signalling, red, green, 
and white lights are used to repre- 
sent similar colors in the flags of the 
day signals, the green light taking 
the place of the blue bunting. It is 
probable that naval signalling will be 
largely superseded in future by wire- 
less telegraphy. 

In addition to the international 
system, each navy has a private 
system adapted to its own wants, for 

‘communication between the ships of 
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a fleet, for transmitting orders, con-! with the fine silk around it is slipped 


veying intelligence, etc. The code 
of such a system is kept of course in 
a private signal book. For ordinary 
communication at short distances, 
signalling with a single flay, as in 
the army, called by sailors “ wig- 
wagging,” is practised. 

SILICON, one of the principal 
non-metallic ELEMENTS, With the 
exception of OXYGEN, it is the most 
abundant of all the elements. It is 
never found free, that is by itself, 
but always united either with oxy- 
gen alone, forming silica (silicon ox- 
ide), commonly called rock crystal 
or quartz, which is often found in 
beautiful crystals, as clear as glass 
or ice; or with oxygen and some of 
the metals, forming silicates of those 
metals. About one-fourth part of 
the rocks which form the earth’s sur- 
face are made up of silica, and it is 
found also in many plants, especially 
in the outec skin of the stalks of the 
GRASSES. The bark of the rattan 
is made hard and flinty by the silica 
in it. Sandstone, sand, flint, agate, 
opal, amethyst, carnelian, etc., are 
made up mostly of silica, The sili- 
cates, made up of silica and some 
of the metals, are very important in 
the arts. Clay is an aluminum 
silicate, and MICA is asilicate of alu- 
minum, iron, and potassium. — Sili- 
cates are also made by art, For ex- 
ample, the different kinds of GLASS 
are silicates of sodium or of potas- 
sium, or of both mixed with silicates 
of other metals, such as calcium, 
lead, and aluminum. 

The word silicon is from the Latin 
szlex, flint. 

SILK, the fibre or thread spun by 
the SILKWORM. Thecocoons, from 
which silk is obtained, are taken 
from the twigs to which they are 
fastened before the moth begins to 
eat its way out, and thrown into 
hot water. This kills the moth in- 
side and softens the gum with which 
the threads of silk are stuck together. 
The outer floss covering is then 


mil 
opened at one end and the cocoon| Most of the raw silk used !) 


'and then in another, so as to cov 


out. The silk is not spun round an 
round the cocoon like thread woun 
round a spool, but is passed bac 
ward and forward, first in one plac 


the whole cocoon. 

When the cocoons are to be un 
wound they are put into a trough oj 
hot water which is divided into foul 
parts. Four or five cocoons ar) 
dropped into each one of these. ani) 
the threads of each are joined ani 
drawn together through an eyelet) 
which scrapes off a good deal of th 
gum and makes one thread of th 
four or five threads. The fou 
threads thus made from the cocoo 
in the four parts of the trough ar} 
afterward brought together so ast 
make one thread, and wound upo} 
areel. When all the silk is wouny 
off from one cocoon, another is pu): 
in its place, and so on until all ar} 
unwound. The silk thus obtained) 
which is of a bright yellow, is calle 
raw silk. il 

About three hundred yards ck 
thread are generally got from eac) 
cocoon, but some have less tha 
others. The reeled or raw silk i} 
made up in China and Japan int 
bundles called books, which are se 
to foreign countries to be spun in 
thread and woven into cloth. Bu 
before it is fit for use it has to kj 
carefully washed, and then mac 
ready for the weaver by “ throwing// 
The word throwing comes from th 
Anglo-Saxon ¢hrawan, to twirl ¢ 
twist, and the silk is said to lt} 
thrown when it is doubled ar! 
twisted into the right kind of thre¢) 
for spinning and weaving, It 
done in different ways for makit} 


threads for different kinds of si) 
cloth, such as plain silk, flower 
silk, velvet, and: ribbons, and « 
machines made much like tho; 
used in cotton spinning. 
threads are then boiled in soap at) 
water to get out the gum, and afte! 
ward dyed. 


3] SILK WORM 
Jbroughe from Asia, chiefly from 
China, India, and Japan, but a good 
il deal is made in Italy, France, and 
(Russia. Silk thread and cloth are 
oe chiefly in France, Italy, the 
United States, Germany, Great 
{Britain, Switzerland, and Belgium, 
Very fine sewing silk is now made 
in this country, and very good dress 
goods, ribbons, braids, and trim- 
mings also are made here. 

The word silk is from the Anglo- 
Saxon seol/c, which is from the Latin 
\sertcum, Seric cloth, so called from 
Serica, the ancient name of China, 


N which means silk. 

SILKWORM. The silkworm, from 
which we get silk, is the caterpillar 
of a kind of MOTH that feeds on 
the leaves of the mulberry tree. 
This moth came first from the north 
art of China. It has a thick, hairy 
ody, about an inch long, stout legs, 
and large white wings, marked with 
\dark bands. The female is larger 
than the male, and a little different 
in form in the body, as may be seen 
in the pictures. She dies soon after 
laying her eggs, and the male does 
not live much longer.) 

The eggs, which /are about as 
large as mustard ‘seed, are laid 
4 singly on the leaves of the mulberry 
tree, where they are fastened by a 


Silkworm Moth, Female. 


sticky gum. Each female lays three 
hundred to seven hundredeggs. The 
4 eggs may be preserved a long time, if 
kept cool and free from damp; but 
if put ina warm place they will hatch 
‘out in a few days. When they first 


perhaps from the Chinese word se,’ 
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come from the eggs, the larve or 
young caterpillars are very small, 
but they soon begin to eat greedily 
of the mulberry leaves and then grow 
very fast. ‘The silkworm lives as a 
caterpillar six or eight weeks, during 


Silkworm Moth, Male. 


which it changes its skin four times, 
growing in size and in greediness 
each time, and when full grown is 
about three inches long and of an 
ashy or cream color. Its body is 
made up of twelve joints, the last 
one of which has on ita kind of horn, 
and it has sixteen legs. The full- 
grown caterpillar is shown in the 
third picture. 

At the end of about five weeks 
the caterpillar stops eating, and 
crawls about, moving its head around 
and looking for a good place to spin 
its cocoon (see INSECTS), which is 
made of silk from its own body. 
Near the head are two little bags, 
filled with a kind of gum, These 
bags end in two tubes or pipes, 
which join together in the under lip 
and form a single tube, through 
which the gum is drawn and spun 
into silk. Each thread of silk as it 
comes from the worm is thus made 
of two strands or threads. After 
spinning a few coarse threads to hang 
itself by, the caterpillar folds itself 
up much like a horseshoe, with its 
legs outward, and then spins silk 
all over its body, moving its head 
round and round. The outside of 
the cocoon is covered with what is 
called floss silk, but within all is made 
of fine silk, stuck together with gum, 
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The size and shape of the cocoon 
are shown in the picture. The 
thread of which it is made is all in 
one piece, and about a thousand 
feet long. About the fourth day, 
when it has spun out all its silk, the 
worm inside becomes of a waxy- 
white color. In time the skin wrin- 
kles and comes off, being pushed off 


Silkworm Caterpillar, Full-grown, 


ing which a thin skin is formed over 
it in which the pupa changes to a 
winged insect. At the right time it 
breaks this skin, and then wets one 
end of the cocoon with a liquid from 
its head, which soaks through the 
whole thickness of the silk threads 
and separates but does not break 
them. The moth works its way 
through the passage thus made, and 
comes out into the light of day. It 
is then wet, but soon dries itself and 
becomes a perfect moth. The co- 
coons from which the insect has 


Silkworm Cocoon. 


come out do not give as good silk as 
those which have not been opened, 
so in siik-making countries it is usual 


| from the cocoons of which silk can | 


| 

[ 
SILKWORM |) 
down toward the hinder parts, and) 
the larva enters on its second stage!) 
of life and becomes a pupa or chrys-// 
alis (see INSECT), being at first) 
white but afterward dark red. The! 
form of the pupa is shown in the!) 
last picture. 
The silkworm lives in its second }) 
State fifteen to seventeen days, dure|) 


to kill the chrysalis by steaming the!) 
cocoons, 


There are other kinds of silkworms') 


be got, some of which feed on oak | 


Silkworm Pupa. 


leaves, some on the leaves of the) 
castor-oil plant, and some on those! 
of the ailantus tree; but none of 
them are so useful as the Chinese/ 
silkworm. 

The silkworm has been raised in) 
China from the most ancient times, ) 
and for a long period all the silk) 
used in the world was brought from) 
there. Laws were made forbidding), 
the people from sending any silk-| 
worm eggs out of China, or from) 
telling anything about the manufac- i 
ture of silk. But ata very early time! 


: : : | 
silk was also made in India, and all 


| 
| 
| 
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good deal of it was sent from there 
by caravans. The Emperor Justin- 
ian I., who reigned at Constantino- 
ple from A. D. 527 to 565, tried to 
bring the art of raising silkworms 
into Europe. At last, it is said, two 
monks went to China, and succeeded 
in bringing some of the eggs, con- 
cealed in their walking-sticks, out of 
the country. They took them to 
Constantinople, where they were 
hatched and the larve fed on mul- 
berry leaves, and from them all parts 
of the Eastern Empire were in time 
supplied with worms. In Southern 
Greece great numbers of silkworms 
were raised, and it was probably from 
this that the name of the Pelopon- 
nesus was changed to Morea, from 
morus, the Latin name of the mul- 
berry tree. 

For a long time Europe got all 
its silk from Greece and Constanti- 
nople, but in the eight century the 
Arabs carried the silkworm into 
Spain. After the twelfth century it 
became known in many other parts 
of Europe, and Italy soon became 
the principal place where silk was 
made. In the sixteenth century it 
became an important business in 
France. The chief countries where 
raw silk is now made are China, 
which makes the most, and after it, 
Italy, India, France, Japan, Russia, 
Turkey, and Persia. Efforts have 
been made to raise silkworms in this 
country, but they have not been very 
successful. 

The silkworm belongs to the order 
lepidoptera, or scale-winged IN- 
SECTS, and to the same family with 
the butterfly. 

The word silkworm is from the 
Anglo-Saxon seolc, silk, and wyrm, 
worm. 

SILVER, a METAL, and one of the 
principal ELEMENTS. It is one of 
the most valued of the metals. It 
is found in many places, but never 
entirely pure, being usually mixed 
with mercury, gold, or copper, and 
sometimes with other metals. When 
pure, silver is white, very bright, 


takes a beautiful polish, is harder 
than gold and softer than copper, 
and is easily hammered out into thin 
sheets and drawn out into wire. It 
does not unite with OXYGEN easily, 
and therefore never tarnishes in the 
air, whether wet or dry, but when 
brought near to SULPHUR turns 
black, forming sulphide of silver. 
Eggs turn silver black because they 
have sulphur in them. 

Most of the silver of commerce is 
got from ores of silver, chiefly sul- 
phides (silver and sulphur) and chlo- 
rides (silver and CHLORINE). The 
ores are roasted in fires, then crushed 
to powder by machinery, and mixed 
with MERCURY, which unites with the 
silver and forms a kind of pasty 
mass called an AMALGAM. This is 
then heated, in close iron vessels, 
and the mercury passes off as a 
vapor, leaving the silver by itself. 
The mercury vapor goes into another 
vessel called a receiver, where it is 
cooled by water and turns back to 
liquid mercury again. Much silver 
is also got from galena (LEAD sul- 
phide), which usually has silver in it. 
The lead is melted in large iron pots 
and let cool slowly, being stirred all 
the while. The lead forms in hard 
crystals which settle to the bottom 
of the liquid metal, whence they may 
be dipped out in colanders or 
strainers, which let the silver run 
through them. By remelting the 
metal and doing the same thing sev- 
eral times, most of the lead can be 
got out, leaving the silver. 

Silver, next to gold, is the most 
valued of the metals for use in the 
arts. As the pure metal is too soft 
to wear well, it is usually hardened 
by mixing a little copper with it, 
The silver coins of the United States 
and of France are made of one part 
copper and nine parts silver; those 
of Great Britain have a little less cop- 
per, and those of Germany a little 
more copper. The compounds of sil- 
ver are very valuable. Among them 
are the nitrate of silver (silver ni- 
trate), made up of silver and NITRIC 


SIPHON 


ACID, much used in taking PHOTO- 
GRAPHS, making indelible INK and 
hair dyes, and in medicine as lunar 
caustic; and silver chloride, made 
up of silver and chlorine, which is 
also of great importance in photog- 
raphy. 

The chief silver-producing coun- 
tries of the world are the United 
States and Mexico. The most impor- 
tant silver mines are in Colorado, 
Montana, Utah, Idaho, Arizona, and 
Nevada. Much silver is produced 
also in Canada, Germany, Spain, 
Bolivia, Chili, Peru, and Columbia. 

The word silver is from the Anglo- 
Saxon szoéfor, silver. 

SIPHON, a bent tube used for 
drawing off a liquid from one vessel 
to another. In the picture the tube 


Siphon. 


ABCDis a siphon. The shorter 
leg, A B,is put into the liquid E, 
which is to be drawn off into G. If 
the air be taken out of the tube the 
pressure of the AIR on the surface of 
the liquid in E will force the liquid 
up the tube A B, and it will then fill 
the whole tube and continue to run 
until all the liquid in E has run into 
the vessel G. 

The word siphon is from the Latin 
stpho, a tube, a pipe. 

SKATE. The first skates were 
made of bone, and they were tied to 
the feet with strings. Iron or steel 
skates are supposed to have been 
first made by the Dutch, who have 
used them for a long time for travel- 
ling on the many canals with which 
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their country 1s crossed. Men go ta} 
their labor on skates, and market!) 
women skate to town early in the) 
morning with heavy baskets on 
their heads. In Sweden and Nors-) 
way, where there are many lakes,}) 
men, women, and children may be) 
seen skating on every pleasant win-| 
ter day; and in England and Scot-}) 
land, too, there are many fine skaters. |) 

Skates were formerly made with} 
grooved bottoms, so that the two) 
sharp edges would cut into the ice} 
and thus keep the skater from slip- | 
ping sideways, but they are now gen-}) 
erally made flat on the bottom. The! 
irons are usually curved a little on 
the bottom, and rounded up at both!) 
heel and toe. There are many differ-/) 
ent kinds of fastenings for skates :. 
some have straps and buckles, some’ 
are made to fit the foot like a shoe, 
and some are fastened to the sole of | 
the boot with metal clamps. The) 
irons of the best skates are some-/) 
times plated with nickel to keep them |) 
from rusting. Common skating, |) 
that is, skating straight ahead, is 
easy to learn, but fine skating is very | 
hard and needs much practise. The!) 
best skaters can go backward as} 
easily as forward, and can cut all} 
kinds of graceful curves and figures || 
on the ice. 

Roller Skates are made for use on} 
wooden floors or smooth pavements. |) 
In place of runners, like common | 
skates, they have four wheels of wood, | 
or composition. Racing skates are} 
now made with ball-bearings and] 
wheels 23 inches in diameter. Some | 
good skaters can skate as well with) 
such skates on a floor as they can} 
with common ones on ice, and ex- | 
hibitions are sometimes given by_ 
them in theatres and large halls. | 

The word skate is from the Dutch } 
Schaats, skate. 

SKIN. The skin is the covering | 
of the body, and it hides and keeps | 
from injury the muscles, bones, | 
nerves, arteries, and. veins. The} 


t 


skin of most animals is covered with | 
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plates, or shells, but that of man is 
nearly bare, and he has, therefore, 
to wear clothes to suit the weather, 
The skin is nicely fitted to all parts 
of the body, being loose and wrinkled 
in some places where it would not do 
to have it tight, and thick in those 
parts which are much used, such as 
the palms of the hands and the soles 
of the feet. 
To the naked eye our skin appears 
quite smooth, but when looked at 
_ through a MICROSCOPE, it is seen to 
be covéred with little scales. The 
skin is made up of two different 
layers. The upper layer, called the 
epidermis, is a mass of little bodies 
or cells packed closely together. On 
the top these are pressed so flat that 
they form scales, but lower down 
they are round or oval. On parts 
of the body where it is thick the 
epidermis may be cut or shaved 
off without harm, for there are no 
bloodvessels in it. This part of 
the skin is always growing, and 
the top scales are all the time 
being rubbed off. Whenever the 
hands are washed some of it is 
rubbed off and it would soon be 
all worn away if new cells were 
not always growing at the lower 
part and moving up to the top and 
drying into scales. Thus the epi- 
dermis is always being renewed. 
The nails of the fingers and toes of 
men, the claws of birds and of flesh- 
eating animals, the hoofs and horns 
of cud-chewing animals, the shell of 
turtles and tortoises, whalebone, and 
the quills of birds are all made up of 
the same things as the epidermis, 
and are really a part of it. They 
have cells like those of the epidermis, 
-and like it are all the time growing 
and wearing away. The nails of 
man grow so fast that they have to 
be cut often to keep them neat. 
They should always be cut at the 
ends and never at the sides, and 
should be kept clean with a nail 
brush and never scraped with a 
knife. Biting of the nails is a bad 
habit which not only spoils their 
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beauty, but often makes sore fingers 
which are hard to cure. 

Under the epidermis is a lower 
layer, called the dermis or true skin, 
which grows fast to it but may be 
separated from it as may be seen 
when the upper skin is raised by a 
blister. The dermis is not smooth 
on top, but is raised up in little hills, 
called papille, over which the epi- 
dermis fits so as to fill up all the 
hollows between. The papille are 
filled with bloodvessels, and of 
course when cut into will bleed. On 
account of these bloodvessels the 
true skin is always red, and it is this 
which, shining through the whitish 
epidermis, makes it pink or flesh- 
colored. Wherever the epidermis is 
thinnest, there the skin is reddest, 
as in the lips, the inside of the 
mouth, etc. The skin on the inside 
of the mouth is not generally called 
skin, but mucous membrane, but it 
is made up in much the same way as 
the skin on the outer parts of the 
body. The epidermis is generally 
dry, but the dermis is always damp, 
because some of the waste parts of 
the blood pass through the skin of 
the bloodvessels and thus wet every 
thing round them. 

Though the epidermis is generally 
dry, it is sometimes quite damp, as 
when we sweat or perspire. This is 
because the outer skin is full of little 
tubes, which run down through both 
layers of skin and twist up in a knot 
at the end among the capillaries or 
bloodvessels. The waste parts of 
the blood are always oozing through 
the skins of the capillaries into 
these tubes, which are rightly called 
glands, and much of it turns into 
vapor and passes off into the air; 
but often, when the capillaries get 
very full of blood, these tubes or 
glands fill up with a watery fluid and 
overflow at their mouths, or pores as 


they are commonly called, over the 
outside skin. We call this fluid 
When we 


sweat or perspiration. 
take violent exercise the blood rushes 


to the outer parts of the body, and 
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a great deal of this fluid is thrown 
off. As this is waste matter from 
the blood, our health requires that 
the pores should always be kept 
open. As told above, the scales of 
the skin are all the time coming off, 
so that we are always shedding our 
outer skin. If this be left on the 
body, it will mix with the perspira- 
tion and in time form a kind of 
paste which will harden and fill up 
the pores, and the skin will then be- 
come inflamed and diseased. Stop- 
ping up the pores of the skin has 
even led to death. Many years ago 
the body of a little boy, who was to 
take part in some public procession 
in Italy, was covered with gold leaf. 
To make the goid leaf stick, his skin 
was covered with a kind of varnish; 
this filled up all the pores, so that 
the perspiration was wholly stopped, 
and the little fellow died a few hours 
afterward. 

The best way to keep the skin 
healthy is to wash it often with 
warm water and soap. The whole 
body should be washed once every 
day, and such parts as the hands 
and face, which are open to the dirt, 
several times a day. In this way the 
dry scales of the skin will be got rid 
of as soon as they become loosened, 
and the pores will be kept open. 
Genera'ly, the water used should be 
of the same heat as the air of the 
room, but in winter it may be a little 
warmer (see BATH). 

The word skin is from the Anglo- 
Saxon sezzm, skin. 

SKUNK. Theskunk is found only 
in America. It is generally about 
eighteen inches long, with very short 
legs, and a long tail. Its fur is 
usually black, with a white tuft on 
the end ot the tail. It lives in bur- 
rows in the ground, and feeds on 
birds, eggs, small mammals, rep- 
tiles, insects, and fruits. The skunk 
is a timid animal and slow in its 
motions, but has a strong defence 
against its enemies in a very offen- 
sive fluid, carried in little bags un- 


der its tail, which it has the power! 


of squirting ten or fifteen feet, in 
two fine streams. The odor is so 
strong that it is almost impossible to 
get it out of clothes touched by it. 


Notwithstanding this the skunk is a | 


very clean animal, and is careful not 
to get the fluid on its own fur. 
flesh of the skunk is white and juicy; 
it is much liked by the Indians, and 
is eaten by many white people also. 
The skins are valuable for the fur, 
and the grease of the animal is good 
for dressing leather. 


increases very fast. Near Lima, New 
York, is a skunk farm, where about 
a thousand a year are raised for 
their skins, which sell for $1.50 each. 


The skunk is a MAMMAL of the | 


order carnzvora, or flesh-eating ani- 
mals, and of the weasel family. 


The word skunk is shortened from 4 


the Indian seganku, skunk. 


SLATE, a hard, tough rock, which 


easily splits up into thin plates. It 
is usually fine-grained, and of a 
grayish or bluish black or greenish 
blue color, but sometimes green and 
reddish brown. The largest slate 
quarries in the world are in Wales, 
more than 3000 men being employed 
in them. 
ries in Scotland and France, and in 
the United States in Pennsylvania, 
Vermont, Maine, New York, Mary- 
land, Virginia, and other States. 
Slate is usually quarried either by 


blasting it out in large slabs, or by | 
splitting it off with wedges. The 


slabs are split up into sheets by driv- 


ing wide thin chisels between the | 


layers with wooden mallets, and the 
sheets are then cut up into the sizes 
wanted. 
the cutting and trimming of slate is 
done by machines. Large slabs for 
mantels, table-tops, and other orna- 


mental furniture are sawn out with | 


circular saws, and then planed 
smooth by planing machines like 
those for planing metals. The sur- 
faces of such slates are sometimes 
enamelled to look 


The | 


The skunk) 
can easily be raised in captivity, and | 


There are also fine quar } 


In this country much of | 


like marble or / 
other fine stones, and then baked in | 


SLEIGH 


ovens, and polished. Large slate 
slabs are used also for making the 
beds of billiard tables, counters for 
stores, and sinks. Smail sheets of 
slate are used for roofing buildings 
and for writing slates. Roofing 
‘slates are split out rough and 
squared, and have two small holes 
made in one end for the nails by 
which they are fastened to the roof 
boards. Writing or school slates 
and slate blackboards are split and 
cut into the right shapes, and then 
polished smooth with PUMICE-stone. 
Slate pencils are made of a kind of 
soft slate stone, of which the best is 
found in Vermont. The stone is 
sawn into small blocks and split into 
sheets about a quarter-inch thick, 
then planed smooth in one machine 
and cut into pencils in another. 
The dust and small pieces are after- 
ward ground into flour and also 
made into pencils, so that none of 
the slate is wasted. 

The word slate is from the Old 
English sclate, French esclat, a 
splinter. 

SLEIGH, SLEDGE, SLED. What 
we call a sleigh in the United States 
is called a sledge in England. In 
this country we go a sleigh: riding, 
but in England they go a sledge 
driving. The name sled is com- 
monly given to a kind of sledge 
used for drawing heavy loads on 
snow or ice, and also to small hand 
sleighs used by children for coasting 
or sliding down hill. Light sleighs 
made to be drawn by one horse are 
~ usually called cutters. 

In Russia, in the northern parts 
of the United States, and in other 
countries where there is much snow 
in winter, sleighs are made very 
handsome, almost as much care 
being taken in their construction as 
in that of CARRIAGES. The princi- 
pal kind of sleigh in Russia is called 
a troika, which is somewhat like 
our large sleighs, with seats for four 
persons inside, facing each other, 
and a seat in front for the driver, 
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horses, the one in the middle being 
harnessed in the shafts, and having 
a wooden arch over his back with 
sleigh-bells on it; the other two have 
each a trace on the outside, and a 
strap in front by which they are 
fastened to the collar of the middle 
horse. They are driven with four 
reins, two for the shaft horse, and 
one each for the outsiders. The 
shaft horse trots, but the outer ones 
usually gallop. In St. Petersburg 
coaches and coupés also are made 
into sleighs by taking off the wheels 
and setting the bodies on runners, 
just as is done sometimes in this 
country. 

In Russia sleighs are generally 
all of the same form, the nobleman’s 
differing from the peasant’s only in 
the greater richness of its wood and 
metal work, and of its cushions and 
furs; but in Holland they are made 
of a great many different shapes. 
Sleighs or sledges made in the form 
of swans, dragons, and sea-shells, 
with their panels beautifully painted 
and gilded, and drawn by horses 
decked with plumes and bells, or 
pushed from behind by skaters, may 
be seen in winter gilding over the 
frozen canals, In Lapland and_ the 
northern parts of Sweden and Nor- 
way, where snow lies on the ground 
a great part of the year, sleighs 
called pulkas, which are made some- 
what like boats, are used, drawn by 
reindeer. Wrapped in furs, and 
packed closely in his pulka, the Lap- 
lander is drawn with great swiftness 
over the frozen snow by a single rein- 
deer, which he drives with one rein. 

In the Arctic regions dogs are 
much used for drawing sledges. 
The Esquimaux have a breed of dogs 
which they train for this purpose, 
often harnessing six or eight of them 
to one sledge. They draw their 
masters at great speed over the 
snow and ice, often carrying large 
loads besides. These dogs are also 
much used for travelling by Arctic 
explorers when their ships are frozen. 


But the troika is drawn by three | up in the ice. 


SLOOP 
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In Canada the Indians make a 
kind of sled which they call a “to- 
boggan,” and with which they often 
travel hundreds of miles over the 
snow to the trading posts, dragging 
on them loads of furs for sale. A 
toboggan is made out of a thin board 
of some hard wood, such as bass, 
oak, or ash, curved up in front like 
the dash-board of a sleigh, and 
strengthened with a kind of frame 
tied together with leather strings. 
Toboggans are much used also in 
Canada for coasting, and a great 
many are made every year for gen- 
tlemen and ladies in Montreal, Que- 
bec, and Ottawa, where they are 
very fashionable (G. and S., 728). 

The word sleigh is probably a form 
of sledge or sled, which is from the 
Anglo-Saxon s/zdam, to slide. 

SLOOP. See SHIP. 

SLOTH, a South American animal, 
so called from its slow and clumsy 
movements. Sloths are found in the 
wooded parts of tropical America, 
and as far northward as Mexico. 
They live on trees, generally sus- 
pended beneath the branches, even 
sleeping in that way, and stay on one 
until they have stripped it of its 
leaves, when they move on to the 
next one. They are about two feet 
long and their coarse woolly hair re- 
sembles in color the bark of the trees 
they live on. The female has one 
young at a time, which clings 
to her back, hiding among 
the hair, until old enough to 
climb. 

SMELT, a small fish of the 
salmon family, found in Eu- 
rope and North America. 
The common American smelt, 
caught along the Atlantic 
coast from New York north- 
ward, is five to ten inches long, 
coppery green on the back and 
silvery-white beneath. It goes up 
rivers in spring and returns to the 
sea in autumn. Great numbers 
are caught at these times both in 
nets and by hook, and sent to 
market, where they meet with a 


| 
ready sale, as they are very sweet 


and delicate. i 

The word smelt is Anglo-Saxon: 
and Danish; Norwegian saelta, a’ 
name given to any small fish, 

SMILAX, the common name of} 
a delicate vine belonging to thei 
asparagus family. It was brought! 
originally from the Cape of Good} 
Hope, and is now raised largely by jj 
florists in greenhouses. It has small} 
tuberous roots and slender branching’ 
stems which climb often 20 feet ori! 
more. Its leaves are bright green,’ 
and the flowers, which are small andj 
whitish, are followed by green berries) 
about the size of those of asparagus. 
Smilax is one of the most popular) 
of decorative plants, as it does not! 
fade soon, and its stems and leaves jj 
are so delicate that they can be used 
almost anywhere. It makes a very} 
pretty window plant in rooms where# 
the atmosphere is not too dry. 

The word smilax is Greek, and} 
means the yew tree. 

SNAIL. There are many hundred}, 
kinds of snails, some of which are’ 
found in all parts of the world. The 
common garden snail, the form of) 
which is well shown in the picture,} 
has a soft jelly-like body, and a hard\ 
shell. The lower part of its body,} 
which is called the foot, is long and} 
flat. By drawing this up and push-| 
ing it cut again the animal can! 


Garden Snail. 


rest the whole body can be drawn’ 
into the shell. 

The snail has a head with two pairs’ 
of feelers on it, showr on the right! 


side of the picture. 


creep, but not very fast. When "a 
, 
The upper pair, | 


! 


i 
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which are larger and longer than the 
lower pair, can be entirely drawn 
into a kind of sheath. The round 
knobs on the ends of these are the 
eyes of the snail. At the end of the 
head is the mouth, with a horny 
toothed jaw on the upper lip, against 
which the animal presses its food 
with its tongue. It can thus chew 
tender leaves, fruit, mushrooms, 
and other soft things. Snails feed 
mostly in the night time, and_ will 
often spoil a garden ina single night. 
They live usually in damp places, 
such as the shady walks of parks 
and gardens. On the coming of cold 
weather they crawl under a stone or 
log, draw the body into its shell and 
spend the winter in anumb state. 

The ancients used to eat snails and 
thought them to be great delicacies. 
The Romans served up several kinds 
brought from different countries, at 
their feasts, and so great was the 
demand for them that parks were 
made where snails were raised and 
fattened, just as is now done with oys- 
ters. After the fall of the Roman 
Empire snails were not eaten much 
for several hundred years, but they 
are now eaten in Austria, Italy, and 
France, both cooked 
whole and made into 
soup, especially dur- 
ing Lent, 

The snail is a MOL- 
LUSK of the family 


gasteropoda, or belly- \ 

footed animals. S 
The word snail is \ 

from the Anglo-Saxon SS 


snegel, which is from = 
Snican, to creep. 

SNAKES. These 
reptiles, which are 
also called serpents, 
have long narrow bodies, without 
any neck, and without limbs. Like 
Other vertebrate ANIMALS, they 
have a backbone, a skull, and ribs, 
but no other bones. The backbone 
is made up often of several hun- 
dred joints, almost all of which have 


two ribs joined to them, one on each | 


4 


side, as shown in the picture. The 
backbone is so jointed that their 
bodies are very limber and can be 
turned in any way or even twisted up 
into coils and knots, They have an 
under skin covered with scales, and 
over this a thin skin which is shed 
every year and sometimes oftener. 
When the time comes for it to be 
cast off, it begins to part at the head. 
and then peels off toward the tail, 
being turned inside out just as the 
finger of a glove issometimes turned 
in pulling it off. Snakes living in 
cold climates usually lie in winter in 
clefts of rocks or in holes under 
trees in a numb state, and shed their 
skins when they wake up in the 
spring. Several hundred of differ- 
ent kinds have been dug out of a 
single hole, where they had got 
together to keep warm. 

Snakes can creep, spring, climb, 
swim, squeeze things tight in their 
folds, hang themselves by the tail, 
and burrow in the ground, and some 
can stand up nearly straight. They 
creep by means of their ribs, each 
one of which ends in a scale on the 
outside of the skin. When these 
scales are pushed backward against 
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Skeleton of Snake. 


the earth, the snake’s body is movea 
along just as if they were so many 
little feet to walk upon. A snake's 


‘track on the ground is crooked, and 


the windings are always sideways 
and not up and down, as is some- 
times seen in pictures. When a 
snake springs, it coils its body up 
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gives off much heat by fermenting] 
(see BEER) ; but some kinds of snakes 
coil around their eggs and hatch 
them. Young snakes are of the same) 
shape when born as they are wher} 
they grow up, and most of them are 
able to take care of themselves as 
soon as they leave the shell; buij) 
there are a few kinds which look 
after their young ones and wher) 
danger is coming open their mouths) 
and let them run down their throats) 
letting them run out again as soor 
as a safe place is reached. 

There are about a thousand kinds) 
of snakes in the world, most o!, 
which live in hot countries. They) 
are divided into two classes, thosq| 
whose bite is poisonous and those 
which are not poisonous. Among! 
the, poisonous snakes are the rattle: 
snake and copperhead of the Unitec 
States, the cobra de capello (Portu:! 
guese, snake of the hood) of southerr 
Asia and the viper of middle anc 


like a coil of rope and then by sud- 
denly straightening it out throws it- 
self forward. It can thus leap more 
than its own length. Snakes can 
climb trees and can go up very steep 
places which are rough enough for 
their scales to catch hold of, but they 
cannot creep at all on smooth sur- 
faces like glass. Some snakes live in 
damp marshy places, some in sandy 
deserts, some among rocks, some 
in thick woods, and some in fresh 
and some in salt water. Some spend 
most of their time in trees, and some 
burrow in the ground. Most snakes 
can see well, though their eyes are 
small and covered with a horny scale, 
but their senses of hearing, smell, 
touch, and taste are dull. Their teeth 
are sharp, but they use them only 
for piercing and holding on to their 
prey and never for cutting up or 
chewing their food. They feed on 
living prey, which they swallow 
whole. They eat and drink but 
seldom, and can go a 
long time without eating, 
waiting for their food to 
digest. Some _ snakes 
catch their prey by run- 
ning, some spring upon 
it from among bushes or 
from the limbs of trees, 
- some poison their vic- 
tims, and some charm 
birds and small animals 
so that they come with- 
in reach of their jaws. 
Snakes feel mostly with 
the tongue, which is long, 
tough, and forked at the 


end, but they do not bite Head of Rattlesnake, cut open to show Poison Bag. | 
or sting with it as many 


think. jeeariens Eurcpe. The rattlesnake 
Most snakes are hatched from laid|is so called because it has some 
eggs, but in a few kinds the young | loose bony rings at the end of its) 
are born alive. The eggs, which|tail which rattle when the tail i 
have soft, thin shells, are usually in|shaken. It is not known exactly, 
akind of chain, stuck together witha | what the rattles are for: some think 
: 

| 
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. Summy substance. The mother does | they are to frighten other animals 

not make any nest, but hides the eggs | and some that they are to call other 
away In some safe place, and leaves| rattlesnakes. Like most other - 
them to be hatched by the sun and | sonous snakes it has a flat three-cor- 
by rotting vegetable matter which! nered head, and in its mouth are 


} 
' 
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two sharp fangs or pointed teeth 
with which it bites. These fangs, 
which are shown in the picture 
raised up and ready to bite, usually 
lie down flat when the mouth is shut. 
| These are the only large teeth the 
snake has. Each has a hollow run- 
ning through it, as 
shown in the third 
picture, and each has 
a little canal run- 
ning from its base 
to the poison bag, 
marked a@ in the 
second picture. The 
parts marked ge, z, 
fay Wea BIN) GN 
muscles by which the 
jaws are opened 
and shut. When 
the rattlesnake bites, 
the muscles which 
close the jaws press 
at the same time on 
the poison bag and 
squeeze some of the 
poison through the 
canal into the fangs, 
from which it goes 
into the wound. The poison, which 
jis a tasteless, colorless liquid, goes 
into the blood of the animal bitten 
and usually kills it. Small animals 
die in a few minutes, and horses, 
cattle, and men generally ina few 
hours, although some have lived 
several days and some have recovered 
from a rattlesnake bite. There 
| are several kinds of rattlesnakes in 
the United States, most of which 
live in the hot parts. The hog can 
4 kill rattlesnakes well, as it hunts 
them fearless of the fangs, which 
} are harmless toit. Settlers in a new 
country where rattlesnakes abound 
often turn a drove of hogs loose to 
clear the way for their home. 

The copperhead is the most 
Poisonous American snake; next to 
the rattlesnake. It is named from 
its color, which is reddish-brown or 
j coppery. In some places it is called 
} also “chunkhead,” from the shape 
of its head, and “deaf adder,” be- 
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cause it sometimes seems to be deaf. 
It lives in damp, dark places, and 
feeds on frogs, mice, birds, and liz- 
ards. From its thick body and short 
tail it is very slow and clumsy, but it 
is more to be feared than the rattle- 
snake, because it lies hidden in the 
grass, and has no rattle to tell people 
where it is. Almost all the other 
kinds of snakes in America are - 
harmless; though they sometimes 
bite, their teeth are solid and they 
have no poison bags. 

The poison fangs and the poison 
of all the deadly snakes are much 
the same. Few ‘people are killed 
in this country by snake bites, but 
in Asia and Africa, where poisonous 
snakes are numerous, many die from 
this cause every year. In India 
alone more than ten thousand persons 
have been killed in one year. Al- 
most all these were bitten by the 
cobra de capello, yet the people of 
India worship this dreadful serpent. 
If one is found in a house it is 
petted, fed, and tenderly cared for. 
Indian jugglers or snake charmers 
carry cobras around with them, 
wind them about their necks, and 
make them do various tricks, They 
can make them come out of their 
holes at any time by playing on the 
flute. 

The most remarkable of all the 
snakes which are not poisonous are 
those called boas, which include the 
pythons of the East Indies, the 
boas and anacondas of the warm 
parts of America, and others. All 
the boas are called constrictors 
(from Latin constrzngere, to draw 
together by binding), because they 
kill their prey by winding themselves 
round it and squeezing it. They 
have no poison fangs, but have 
long, sharp teeth with which they 
seize and hold on to an animal while 
winding their folds around it. 
They draw the folds tighter and 
tighter until all the bones are 
crushed, then wet the body with 
their spittle, which is thick and oily, 
and swallow it whole. Their jaws 
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and throat are so made that they 
will stretch easily, and a boa can 
thus swallow an animal much larger 
that its own body. After such a 
meal it lies in a numb state until its 
food is digested, which often takes 
several weeks. 

The python of the East Indies is 
sometimes five times as long as a 
man, and is able to crush and swal- 
low whole a buffalo or a tiger. 
These snakes pile up their eggs and 
coil around them, laying their head 
on the tep, and thus hatch them by 
the warmth of the body. The rock 
snake of South Africa is usually a 
little shorter than the python, but it 
is as large round as the body of a 
stout man, There are several kinds 
of boas in America, the largest being 
the anaconda, which is sometimes 
forty feet long. It lives mostly in 
watery places, especially where riv- 
ers and narrow streams are shaded 
by thick woods, and often lies in 
wait for animals that come to 
drink, It can swim, can stay a 
long time under water, and may 
often be seen floating lazily on the 
surface of a stream. It also climbs 
trees and lies coiled among branches. 
The Indians in South America kill 
anacondas with guns and bows and 
arrows, eat their flesh, and make 
shoes and bags of their skin, and oil 
of their fat. 

Snakes or serpents form an order 
of the class of REPTILES. 

The word snake is from the Anglo- 
Saxon szaca, which is from SNIZCAN, 
to creep. Serpent is from the Latin 
Sserpens, serpent, which is from ser- 
Pere, to creep. 

SNAPPER, the name of a family 
of favorite food fishes of the Gulf of 
Mexico and eastern Florida. The 
red snapper, of a uniform rose red, 
averages eight to nine pounds, and 
sometimes reaches even thirty and 
forty pounds. It is caught in large 
numbers off the coast of Florida 
and sent to the Northern markets. 

‘The Gray Snapper, of a greenish- 
olive with’ brown spots on each 


scale, sometimes reaches 60 to 
pounds in the Bermudas. 

SNIPE, the common name of | 
family of wading birds, with shor 
legs, and a long, straight, slende 
bill. The snipe is found in bot 
Europe and America. The gr. 
snipe of North America lives ij] 
flocks near the sea, where it feed’ 
on worms, insects, and small shel: 
fish; but the common or Wilson” 
snipe is seldom seen on the sea 
shore, and lives mostly on leeche 
and other worms. It is about te 
inches long, and is brownish-blac: 
above spotted with yellowish-white 
and whitish below. Its eggs ar 
olive yellow, specked with browr 
This snipe goes to Canada to breed 
in the summer, and returns south it 
the autumn. Its flesh is delicat 
and highly prized for food. 

The snipe belongs to the orde 
limicole, or shore BIRDS. 

The word snipe is in Danis) 
sneppe, German schnepfe, snipe 
meaning a snipper. 

SNOW. In the article RAIN it i 
told that the watery vapor in the ai 
is changed, according to circum) 
stances, into DEW, rain, HAIL, o 
snow. When it is condensed, o 
changed into water at a heat belov 
the freezing point, it forms crystal 
and becomes snow. Thus snow ii 
nothing but water frozen or mad) 
solid up in the air before it falls! 
When looked at with the naked ey 
snow flakes appear to be all alike 
but they are not. When viewed 
through a MICROSCOPE snow is see 
to be made up of many beautifu 
little crystals as regularly formed a’ 
those of quartz. These are of # 
great many different shapes, bu 
they usually have the form of a six 
pointed star, like those shown in thi 
picture. Some snow crystals are a 
much as an inch wide, but they ar 
usually much smaller, The colde 
the weather is, the smaller they are 
Much more snow falls in the nigh 
than in the daytime. Snow flake: 
bring with them jin falling all the fin’ 


| 
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dust in the air, so that the atmos- 
phere is always very pure after a 
s}snow storm. Sometimes snow is 
tinged red, green, yellow, or black, 
by very small plants which become 
mixed with it in the air. In the 
polar regions snow falls every month 
and lies on the ground all the year 
round, and even in the hottest coun- 
tries it is always to be found on the 
tops of high mountains, but it usu- 
4 ally melts before it reaches the lower 
lands, and comes down as rain. The 
flooding of rivers from the thawing 
of snow on mountains carries much 
rich soil to the, plains and makes 
fertile lands out of barren wastes. 
The snow which lies on the ground 
in winter keeps it warm and saves 
plants from being injured in very 
cold seasons. 

Sometimes such great quantities 
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of snow fall that immense damage is 
done. One of the worst snow 
storms known in America was in 
1717 (February 19 to 24), when the 
snow lay five to six feet deep all 
over New England. Terrible snow 
storms sometimes occur in the High- 
lands of Scotland. One which lasted 
for thirteen days in the year 1620 is 
still told about by the Scotch shep- . 
herds, who call it the “thirteen 
drifty days.” The cold was greater 
than was ever before remembered, 
and when the storm ceased, on the 
fourteenth day, not a living sheep 
was to be seen on many of the higher 
farms. Whole flocks were huddled 
together in their folds frozen stiff, 
and though some on the lower farms 
lived through the storm, the greater 
part of them died afterward from the 
exposure. On the 24th of January 
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1795, occurred another great snow 
4 storm in which seventeen shepherds 
/ and thousands of sheep and_ other 
4 animals lost their lives. Whole 
flocks were buried up in the snow, 
and no one knew where they were 
until the snow melted, when they 
were all found dead. Many, too, 
were swept off into the rivers and 
never heard of. 

In the famous mountain pass of 
the Great Saint Bernard, in the 
Pennine Alps, the snow lies in win- 
ter from ten to forty feet deep, and 
travellers are often lost in it. Many 
hundreds have been rescued from 
death by the efforts of the monks, 
who live in the monastery near the 
highest part of the pass, and who 
with their noble Saint Bernard DOGS 
are always on the lookout for belated 
travellers. When the snow falls 
thick and fast and the wind blows 


it in blinding gusts, these dogs are 
often sent out alone to search for 
travellers who may have wandered 
from the path, and their sharp 
scent enables them to find even 
those buried under the snow. When 
they discover a person numbed with 
the cold or hidden under an ava- 
lanche, they run and give the alarm 
and bring the monks to the place. 
One famous dog, named Barry, 
saved the lives of forty persons lost 
in the snow. 

We who see snow every winter 
can scarcely understand how strange 
it looks to those who have never 
seen it before. A little girl from 
one of the West India Islands cried 
out, when she saw it falling for the 
first time, that the angels were empty- 
ing all their feather beds on the 
eatth. When Bruce, the celebrated 
African traveller, was in Abyssinia, 
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an old man drew him aside one day 


and told him that when he was a 
young man he saw something white 
fall out of the sky, which covered all 
the earth, and which went away as 
silently asitcame. He did not know 
that Bruce came from a country 
where snow was common, and 
thought he was telling him a wonder- 
ful thing. 

The word snow is from the Anglo- 

‘ Saxon szaw, snow. 

SNOWBIRD, a small bird of the 
finch family. It is about six inches 
long and is dark slate-gray above 
and white below. It is found almost 
all over the United States ; it appears 
in New England early in April, while 
the snow is still on the ground, 
going north to breed, and goes south 
again in the autumn. The snow- 
bird is fond of grass seed and berries, 
and its flesh is delicate and juicy. It 
has a sweet song in summer, but in 
winter only a chirp. 

SOAP, a substance formed by the 
union of an ALKALI with OILS and 
fats. The alkalies used are SODA 
and POTASH, hard soaps being made 
with soda and soft soaps with 
potash. The principal fats and oils 
used are tallow, lard, fish oils, and 
palm, olive, cocoanut, rape, linseed, 
hemp-seed, and other vegetable oils. 

Soap is made by boiling fat or oils 
in great kettles with a lye made by 
mixing water with either caustic soda 
or caustic potash. Common soft 
soap, much used by farmers and in 
cloth factories, is made by boiling 
tallow or other grease with potash 
lye made from wood asHES. Hard 
yellow bar soap is made of tallow 
and various oils boiled with soda lye. 
A little rosin is added after the boil- 
ing is done. The soap, which is 
then soft, is poured into wooden or 
iron frames to cool and harden, and 
is afterward cut up into bars. Cas- 
tile soap and the fine soaps made 
for toilet use are mostly made with 
olive oils and soda, They are usually 
scented with essential ons, and 


made into cakes which are stamped | 


in a press. 
soap are colored, but the purest ar|}: 
best soaps are white. Most of thip 
fine soaps used in the United Statip 
are brought from England ar 
France, but excellent soaps are noj= 
made in this country. oH 

There are several trees and plan! 
in the world whose berries, juice, 


bark are as good to wash with i 
real soap. In the West India Is\ 
ands and in South America grows t 
kind of tree whose fruit makes alb 
excellent lather and is used to waslt 
clothes. The bark of a tree thé}: 


that grows in the Malay Island 
makes a fine soap; and in Californ’ 
there is a plant whose bulbs are use) 
in the wash tub just as we use soaje 
When these bulbs are rubbed off 
clothes a thick lather is made, whic 
smells like that of new soap. Thi 
juice of the soapwort and. of som} 
other plants is also used to clealt 
with, | 

The word soap is from the Angldp 
Saxon safe, from the Greek sapos 
soap. 

SOAPSTONE, or TALC, a soil 
mineral, commonly _pearly-gray, bulp 
sometimes white, whitish-green, an}, 
grayish-green. There are larg) 
quarries in Massachusetts, Vermon)) 
New Hampshire, Maryland, Vin) 
ginia, and other States. Stovese 
ovens, and hearths are made of it} 
and it is used for slate pencils an} 
crayons, by glaziers for markin|f 
glass to be cut, and by chemists fol 
the stoppers of vessels for holdin|i! 
acids. Frenchchalk, used by tailor|: 
to mark on cloth with, isa kind cy 
Soapstone ; and the powder used bi}: 
shoemakers to dust the inside o! 
boots with to make them go on easil 
is made of ground soapstonel) 
Powdered soapstone is mixed in soafi) 
in flour, in sugar, and in grease fo 
lubricating machinery. In Englang: 
it is put into paper to give it body}: 
and into cotton cloth made for Chin} 
and other Eastern countries to givi), 
it weight. It is used also in imitati): 


ing engraved stones, being easily cut 
4 and afterward hardened by heat and 
changed to any color by the use of 
4 metallic washes. It is, too, the base 
of most of the face powders and 
tooth powders in use. 

The word soapstone is made up 
of the Anglo-Saxon safe, soap, and 
stan, stone, and the mineral is so 
called from its soapy feel. 

SODA, sodium oxide, one of the 
principal ALKALIES. If the metal 
4 SODIUM be kept in the air it will 
quickly unite with the OXYGEN and 
f form sodium oxide. But that which 
is commonly called soda is properly 
§ sodium carbonate, which is made up 
ct sodium, oxygen, and CARBON. It 
was formerly made from the ashes 
of sea-weeds and sea-shore plants. 
There was once a large trade in 
crude soda called barilla, made from 
the ashes of a plant that grows on 
| the sea-coasts of Spain and France, 
4 and in a poorer kind called kelp, 
| made from the ashes of sea-weed on 
j the coasts of England, Scotland, and 
| the Shetland Islands; but carbonate 
of soda is now made almost entirely 
from common SALT (sodium chlo- 
ride). Soda is largely used in mak- 
ing GLASS and SOAP, and in wash- 
ing, both in cloth factories and in 
dwellings. Housekeepers usually 
4 call it washing soda. The soda 
used by soap-makers is caustic soda 
(sodium hydrate), made by mixing 
sodium carbonate with boiling water 
and then pouring into it slaked LIME 
and water. The CALCIUM of the 
lime seizes on the carbonic acid in 
the sodium carbonate and forms cal- 
cium carbonate, which sinks to the 
bottom, leaving the caustic soda 
mixed with the water. This is then 
boiled down until the water passes 
off as steam, leaving the white soda 
by itself. The soda sold by grocers 
and used by cooks in making bread, 
cake, puddings, etc., is commonly 
talled cooking soda or bicarbonate 
of soda (hydrogen sodium carbon- 
ate). If crude soda (sodium car- 
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cooled in shallow pans, large soda 
crystals will be formed, and if these 
crystals be then put where carbonic 
acid gas can get at them they will 
take up enough of it to turn the 
crystals into bicarbonate of soda, a 
white powder which contains twice 
as much carbon as sodium carbon- 
ate or crude soda. By mixing 
almost any acid or acid salt with bi- 
carbonate of soda this carbon will be — 
turned into carbonic acid, and pass 
off as gas. Cooks mix with it, in 
making bread, a little cream of tar- 
tar (see POTASSIUM) which sets free 
the carbonic acid gas, and this puffs 
up the dough and makes it light. 
Rochelle powders or Rochelle salts, 
taken like seidlitz powders as a med- 
icine, consist of bicarbonate of soda 
in one paper and cream of tartar in 
another. When the two are mixed 
in water the carbonic acid is set 
free and the liquid foams up like 
SODA WATER. 

The word soda is the same in 
German, Italian, Spanish, and Portu- 
guese. In French it is soude. 

SODA WATER (so called because 
first made with soda), a mineral water 
made of CARBONIC ACID and water, 
and flavored with various kinds of 
syrups. Its common name has now 
no meaning, because the soda water 
of the present day has no soda in it. 
Carbonic acid will mix with water at 
the common heat and pressure of 
the air, but if the heat be lessened 
and the pressure be increased much 
more of it can be got into water 
than at the common pressure. In 
making soda water the carbonic acid 
is got by pouring weak SULPHURIC 
ACID over marble dust (CALCIUM 
carbonate). This sets free the gas, 
which is then forced with a force 
PUMP into the water in a very strong, 
air-tight vessel. The water, thus 
filled with the gas, is then drawn off 
from the vessel in which it was mixed 
into smaller ones called fountains, 
which are sent round in wagons to 
the various places where soda water 
Some fountains are made 
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of cast-steel on the outside and of tin 
on the inside, and others are lined 
with glass, so that the water in them 
is kept much purer than in the 
copper fountains once used. Most 
apothecaries, and others who sell 
soda water, have handsome marble 
cases in which the syrups are kept 
in glasstanks. There is alsoa place 
to set the fountain in, where it is 
‘kept surrounded by ice, and the 
water is drawn from it through a 
pipe leading to the front of the mar- 
ble case. The soda water is thus 
kept very cold. Many American 
soda water fountains have been sent 
to Europe, and they are now much 
used in all the large cities. : 

SODIUM, a METAL, one of the 
principal ELEMENTS. When pure 
it is silvery-white, very bright, lighter 
than water, and at common heat soft 
as wax. It is never found by itself, 
as it has such a liking for OXYGEN 
that it will unite with it if left where 
it is and form sodium OXIDE, a 
white powder commonly called soda. 
Therefore it can never be left where 
the air can get at it, nor be kept in 
water, but has to be kept in rock 
oil, which has no oxygen init. If a 
small piece be thrown on to water, it 
_ will swim around, just as POTASSIUM 
does, and unite with the oxygen, 
setting the hydrogen free, though 
the heat will not be enough to set 
' fire to the hydrogen; but if the 
water be hot the hydrogen will take 
fire and burn with a bright yellow 
flame. The metal sodium, which 
was first separated from soda in 1807 
by Davy, is very useful to the chemist, 
who makes it by taking away the 
oxygen from soda. The salts of 
sodium are of great importance to 
mankind and are much used in the 
arts. Among the most important 
are common SALT (sodium chloride), 
which is made up of sodium and 
CHLORINE; Glauber salts (sodium 
sulphate) made up of sodium and 
SULPHURIC ACID; washing SODA 
(sodium carbonate), made up of 
sodium and CARBONIC ACID; and 
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Chili saltpetre (sodium nitrate) madif 
up of sodium and NITRIC ACID. 
and is made from SODA. { 
SOLDER, an ALLOY which whe} 
together pieces of metal. Ther, 
are many kinds of solder, used bij 
ellers, coppersmiths, tinsmiths, an! 
plumbers. Nearly all the commojy 
ent kinds, but the solder most usei/ 
is made of tin and lead. This is th 
kind used by tinsmiths and plumb» 
ers. Coppersmith’s solder is mac 
of zinc and copper, and that useli 
by silversmiths, of silver and coppe| 
to be put together must be wej) 
cleaned and heated hot, and thi! 
melted with an iron called a solde# 
ing iron. Sometimes a little bore} 
stick to the parts of the metal, as i 
keeps the metal from oxidizing (sé! 
purpose is called a flux. The BLOW) 
PIPE is often used in soldering. 
solidus, solid, from solzdare, to ma ‘i 
firm or solid. ti 
on the northern coasts of Europij 
The flesh is white and firm, and it 
Great numbers are caught in trav) 
nets along the sandy shores of Grej 
about a pound. The fish called soj} 
in the markets of New York is a kin} 
found on our coast. 
California Sole, also a kind « 
Chinese of the Pacific Coast an) 
dried. There are several varietie’ 
not equal to the European sole. 
The word sole is from the Lati 
probably from its flatness or shape 
SORGHUM, a cane-like gras 


The word sodium is New Latin 
melted is used as a cement to fastels 
f 
different metal workers, such as jew} 
metals are used jn making the differ 
4 
tj 
{ 
In soldering, the edges of the meta} 
solder, which is laid on them, is the) 
or resin is needed to make the soldi} 
OXYGEN). Anything used for th] 
The word solder is from the Lati 
SOLE, a kind of flat-fish comme|} 
one of the sweetest of food fishe}} 
Britain. The average weight 
of flounder, for the true sole is nip 
flounder, is largely caught by tt 
all of which are good eating, bu), 
Solea, sole, from solea, a sandali 
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about as tall and much like broom- 
corn. It is sometimes called also 
sorgho, and sometimes Chinese 
sugar-cane. It has been cultivated 
from very early times in China and 
in Africa, especially in Egypt, where 
several kinds are grown, both for the 
seed, from which flour is made, and 
for its sweet juice. In 1856 some of 
the seed was brought to the United 
States, and it is now cultivated in 
many States for the juice, which is 
made into syrup and _ molasses. 
Many attempts have been made to 
make sugar of it, but it does not 
pay. The seeds are fed to poultry, 
cattle, and hogs, and the refuse of 
the stalks is made into coarse wrap- 
ping paper. ; 

The ward sorghum or sorgho is 
probably of East Indian origin. 

SOUND. If you pull and let go 
the string of a violin or guitar you 
will see it vibrate (Latin vzbrare, to 
move backward and forward), that 
is, tremble or quiver, and you will 
hear a sound. In like manner, 
when a bell is struck by its clapper, 
it vibrates. Neither the string nor 
the bell moves out of place, but only 
the particles of which they are made 
up vibrate backward and forward. 
Now, vibrating motion has power in 
it and can give a blow as well as the 
motion which moves from place to 
place. If you put your finger against 
a vibrating string or wire you will 
feel a series of little blows. If you do 
not put anything against the string 
it will give the same blows to the 
air, and willcontinue them until the 
vibrations stop. Thus, a vibrating 
body gives in a short time a great 
many little blows to the air; and 
every time the air is hit it strikes the 
air next to it, and this in turn strikes 
the air next to that, and so on until 
the air over a great distance has been 
hit and put into motion. By and by 


the blow reaches our ears and we 


feel it, but not in the way that we 
would feel a blow from a stick: 
therefore we do not call it a blow, 
but say that a sound has struck our 


‘the cat, and 


ears. This is the way that all 
sounds are brought to us. The 
thing which makes the noise strikes 
the air, and the part of the air struck 
gives the blow to the part next to it, 
and so on, and this makes a series of 
waves through the air, which finally 
strikes the drum of our EAR, and then 
we hear a sound. Thus, there is 
really no such thing as a sound out- 
side of our ears, but only sound 
waves, which do not make any noise 
until they strike a blow on the drums 
of our ears. If we try to ring a bell 
in a place where there is no air, such 
as the receiver of an AIR-PUMP, 
there will be nothing for the vibrat- 
ing particles of the bell to strike, and 
no sound will come to our ears. 
We can see the clapper strike the 
bell, but we hear nosound, On the 
top of very high mountains, where 
the air is thin, sounds are not nearly 
so loud as in lower places. It is 
said that a pistol fired on the top of 
Mont Blanc makes no more noise 
than a fire-cracker. A person in a 
room which has all the windows and 
doors shut can hear a sound made 
at a distance outside of the room, 
because the waves of air caused by 
the sound strike the windows, doors, 
and walls and make them vibrate, 
and these vibrations make other 
waves in the air inside the room, 
which finally reach his ears. 

When a person speaks or sings 
sound waves are made in the air in 
the same way as by a violin or guitar 
string, which is pulled and let go. 
There are two little flat chords in our 
throats, stretched across a kind of 
box at the top of the windpipe. The 
air, coming up from our lungs strikes 
against these chords and makes them 
vibrate or quiver, and they in turn 
give the blows to the air, and thus 
make sound waves which cause 
sound inside of our ears. The 
noises of most animals, such as the 
barking of the dog, the mewing of 
the lowing of the cow, 
are made in the same way. Fishes 
do not have such a box in their wind- 


pipes, because they live always in| 10, who will not hear it until ten) 


the water, and air is needed to make 
the chords vibrate. Frogs, which 
live both in and out of water, have 
one, but they can croak only when 
their heads are out of water. 

When the thing which causes the 
sound gives but one blow to the air, 
as when a cannon is fired, but one 
blow reaches the ear and we call it 
a noise; but when a series of blows 
is given, as when a guitar string vi- 
brates, the blows come to the ear 
one after the other in regular order, 
and we then call it a musical note. 
If only a few of this series of blows 
are struck in a second of time, the 
musical note will be a deep low one, 
but if the body vibrates so quickly 
that it gives the air a great many 
blows in a second, the note will be 
high and shrill. Thus, when we 
hear a low musical note we know 
that the thing which makes it is vi- 
brating very slowly, and when we 
hear a high shrill note, we know that 
it is vibrating very quickly. Musicai 
notes are pleasing to the ear, but 
noises are unpleasant, and sometimes 
they do much harm. A large can- 
non when fired will often cause such 


strong waves in the air as to shatter! be reflected, that is, 
panes of glass, and sometimes even | 


the drum of the ear has been broken. 

Waves of sound do not travel 
through the air all at once, as 
LIGHT appears to do, but take some 
time. When acannon is fired at a 
distance, you see the flash and 
smoke at once, but the sound does 
not reach you until after a few sec- 
onds. The number of seconds de- 
pends on the distance, for sound 
travels at the rate of about 1100 feet 
or a little more than one-fifth of a 
mile in a second. If ten men be 
placed in a row, each one 1100 feet 
from the next one, and a gun be 
fired 1100 feet beyond the first one 
or No, 1, he will hear the sound in 
Just a second after the firing of the 
gun, No, 2 will hear it in two sec- 
onds, No. 3 in three seconds, No. 4 
in four seconds, and so on to No. 
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seconds have passed. All sounds,jé 
loud or soft, high or low, travel at} 
the same rate. If this were not so} 
the different notes of music would 
reach the ear at different times and}s 
make only confusion instead of mel-}j 
ody. 
Sounds will travel also through 
liquids and through many solids.ji 
They will pass through water nearly; 
four times as fast asthroughair. A 
blow struck by a hammer on a belli 
under water has been heard as far| 
as nine miles. If one end of a long’: 
wooden beam be scratched with af 

‘ : [ 
pin, the sound may be plainly heard}i 
by a person who puts his ear to the) 
other end, even if the person who 
scratches with the pin cannot hear} 
it; and the sound of a railway train} 
may be heard by putting the ear} 
down to the rail when it cannot be) 
heard through the air. Sound will} 
travel through a solid body ten to}; 
sixteen times as fast as through air. 
Electricity will reproduce sound 
waves at a distant place, as is told 
about under TELEPHONE. i 

When sound waves strike against! 
any smooth hard surface, they will} 
they will spring] 
back just as a rubber ball will when}f 
thrown against a wall. For ex-# 
ample, if you stand in the mid=jj 
dle of a place surrounded by high} 
cliffs and fire a gun, you will hear# 
the report of the gun at once, be: | 
cause the gun is close to you, but! 
soon you will hear something else ;) 
the sound waves will spread out H 
until they strike the cliffs, and being i 


back and return to you, travelling |i 
always about 1100 feet in a second. |} 
In a few seconds the waves of sound 
will come back to your ear, and you), 
will hear the report of the gun again, | 
just as if another gun had been fired. 
This second sound is called an echo, 
Sometimes sound waves bound back |i 
from several different places, some 
further off than others, and then we i 
hear two or three echoes; and some- 4 
3 
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times an echo itself is bounded back 
so as to make a second and a third 
echo. When a cannon is fired 
among mountains many echoes are 
often heard, sounding much like roll- 
ing thunder. 

If sound waves can be kept to- 
gether so that they cannot spread 
out and waste their force in the air, 
they may be made to go a great dis- 
tance. They can be thus kept to- 


gether in speaking-tubes, which are 


Jong tubes of small width put into 
the walls of buildings so that people 
on one floor: can talk easily with 
those on other floors. When a per- 
son speaks in one end of the tube 
the sound waves are kept in the tube, 
and thus keep most of their force 
until they come out of the other end 
(see TRUMPET). : 

The word sound is from the Latin 
sonus, sound. 

SPARROW. The principal spar- 
rows of the United States are the 
song sparrow and the chipping spar- 
row, commonly called chip bird or 
chipping bird from its notes, which 
sound like ‘“cheep-cheep-cheep.” 
The song sparrow, which is reddish 
brown with gray and dark brown 
marks, has a sweet song and sings 
all day long. It goes south in the 
autumn, and returns early in the 
spring. The chip bird, which comes 
later, is rather smaller, and is gray- 
ish with black markings. It builds 
its nest in trees, and lays four or five 
greenish blue eggs. It is very social 
in its habits, and is seen around 
dwellings oftener than the song 
sparrow, 

The House Sparrows of Europe, 
the little birds seen in many of our 
city parks, differ somewhat from 
our sparrows. They were brought to 
the United States from Manchester, 
England, in 1856, and set free in the 
following spring in Brooklyn, New 
York. They have increased so fast 
that they are now to be found in 
many towns and cities. Their food 
is chiefly seeds and buds, but they 
feed their young on larve (see IN- 
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SECTS) and are useful in_ killing 
caterpillars on trees; but they are 
quarrelsome little fellows and drive 
away other sparrows, as well as 
robins and bluebirds. Like the chip 
bird, they build their nests in trees 
and lay four or five eggs. 

In New York City the trees were 
being cut down because the canker-~ 
worms swung on their webs so 
| thickly from them that persons often 
had to walk in the middle of the 
street, but the sparrows were sent 
for and soon remedied the evil. 

The sparrow belongs to the order 
passeres, or perching BIRDS, and to 
the finch family. 

The word sparrow is from the 
Anglo-Saxon spearwa, sparrow. 

SPECTACLES. Theancients had 
no spectacles. Roger Bacon, an 
English scholar of the thirteenth 
century, is said to have first pointed 
out that old persons with weak eyes 
would see letters better by reading 
through a plano-convex LENS; but 
the credit of first showing the world 
how to use spectacles is given to 
Alessandro di Spina, an Italian monk 
who died in Pisa in 1313. 

Spectacles are used both to assist 
sight and to protect the eyes from 
injury. The eye is a camera, as is 
told about in the article EYE, and if 
all the lenses are not just right and 
in good order the image is not formed 
properly. For example, in near- 
sighted persons the lenses are too 
convex or round, so that the rays of 
light come together into a point 
before they reach the retina, and the 
image is thus formed in front of 
instead of on the retina; in far- 
sighted persons the ‘lenses are too 
flat, and the rays, which would come 
to a point behind the retina if they 
were not stopped by it, make a 
blurred image on the retina. What 
js wrong in the lenses of the eye is 
made right by the use of spectacles 
or eye-glasses, which are spectacles 
in another form. 

Near-sighted people are helped by 
the use of glasses with concave 
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lenses, and far-sighted ones by con- 
vex lenses. Old people, too, use con- 
vex glasses, which magnify or enlarge 
objects looked at near at hand. 
Sometimes spectacles are made with 
divided glasses, one part for locking 
at distant objects, and the other for 
examining objects near the eye. 
Spectacles with colored lenses, as 


blue, green, or smoke-color, are used | 


to protect the eyes from the glare of 
light, especially on the sea-coast and 
on ship-board. 
The word spectacles is from the 
Latin sfectare, to see. 
SPECTROSCOPE. In thearticle 
_ LIGHT is told that Sir Isaac Newton 
was the first to find out how to 
separate white light into the different 
colors of which it is made, by pass- 
ing a ray of sunlight through a 
prism. The band of light thus 
obtained, showing seven colors, is 
called the spectrum (Latin spectrum, 
a spectre, apparition, or image) of 
sunlight. Every kind of light has 
its own spectrum, differing in certain 
respects from that of any other kind 
of light. The spectrum of the light 
of burning sodium, for example, 
consists of a narrow yellow band; 
and that of burning potassium of 
two bands, one red and one violet; 
and so on through all the substances 
of which the earth is made up, the 
light of each having its own peculiar 
spectrum. These bands, too, always 
occupy certain positions in relation 
to one another, so that, when looked 
at through a prism, the yellow band 
of sodium will be seen in its place 
and the red and violet potassium 
bands in their proper places. Thus, 
by examining the light of different 
things, it is possible to tell of what 
ELEMENTS those things are made up. 
This method of examining things, 
which was first proposed by Professor 
Gustav Robert Kirchhoff of Ger- 
many, is called spectrum analysis. 
The instrument used for observing 
the spectra of different lights is called 
the spectroscope. In its common 
form this consists of a tube with a 
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slit at one end for the light to enter 
and at the other end a lens for it to 
pass through so as to strike a prism’ 
properly; the light coming from the}; 
other side of the prism is the spectrum: 
which is looked at through a tele-| 
scope whose lenses magnify it so that 
it may easily be examined. Ther 
is generally also a third tube contain- 
ing a scale which is reflected in 
certain way into the telescope, so as 
to give the means of comparing the; 
spectrum with it. 

By means of the spectroscope the: 
smallest quantities of some of the 
elements may be detected, and 
several new elements unknown before, 
such as rubidium, thallium, indium, 
gallium, and others, have been dis-} 
covered by its means. Through its# 
aid we are able to tell, by examining} 
their spectra, of what the sun, stars,| 
comets, etc., are made of. Thus, we: 
know that at least half of the elements | 
known on the earth are to be found’ 
in the SUN. 

The word spectrocope is from the 
Latin spectrum, and Greek skopezn, 
to view. 

SPIDER. Spiders are like INSECTS 
in being air-breathing, but are unlike 
them and like the CRUSTACEANS in’ 
having the head and chest united in| 
one so that the body, instead of being 
divided into three parts, as in insects, 
is divided into but two, the head and 
chest, and the abdomen. They have 
also eight legs, while insects have 
but six, and they have no wings and 
no antenne or feelers. Spiders, too, 
do not pass through two or three 
changes in life, like many insects, 
but are born in the same shape in 
which they grow up. 

There are a great many kinds of 
spiders, and they differ in size from 
that of a grain of sand to several 
inches wide. Some are found in all 
parts of the world, and some only 
in a few places. Some live in the 
fields, and some on the water; 
some live all the time in houses, 
either in cellars, corners of rooms, 
or chinks in walls, and others sel- 
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dom enter houses unless driven in 
by cold weather. 

_ Spiders are flesh-eaters, and their 
mouths are therefore made for biting, 
though they generally suck the juices 
from the bodies of their prey instead 
of eating them. They are armed 
with terrible jaws made up of two 
sharp-pointed hooked blades, with 
saw-like edges. The points of these 
blades shut together in the wound 
when a spider bites, and at the same 
time there is spirted from them a 
colorless poison which kills insects. 
The bite of a spider on the back of 
a man’s hand has been known to 
cause the whole arm to swell up to 
a large size; but there are believed 
to be no spiders in the United States 
whose bite will kill a healthy man. 
Spiders usually have eight simple 
eyes, but a few kinds have six, and a 
few only two. There is also a kind 
in the Mammoth Cave, Kentucky, 
which has no eyes. 

Most spiders spin webs, usually 
called cobwebs, but while some live 
in them, others use them only as 
traps to catch their prey. They sel- 
dom move, too, from place to place 
without spinning a line after them, 
by the use of which they are able to 
drop safely from any height, and 
while hanging by it are often swung 
by the wind across wide spaces with- 
out any trouble on their part except 
to let out the thread. Spiders also 
line the crevices in which they pass 
the winter with a coating of silk, and 
they shut up their eggs in a cocoon 
of the same material, in which the 
young remain until they are strong 
enough to take care of themselves. 
Although both sexes spin, most of 
those usually seen in and near webs 
are females and young spiders, who 
seldom go far away from them. The 
grown up males are seldom seen 
building webs; they hide themselves 
during the day and wander around 
from web to web at night. 

Spiders spin their threads from the 
back part of the body, while cater- 
pillars spin theirs from the head. 
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What looks to the naked eye like a 
single thread is seen, under the MI- 
CROSCOPE, to be made up of hun- 
dreds of small strands. Inside the 
spider’s body are bags filled with a © 
gummy substance, out of which these 
strands are drawn through several 
knobs, called spinnerets, each of 
which is full of tubes so small that 
it is said a thousand of them take 
up no more space than the point of 
a pin. All these little gummy 
strands, which dry as soon as they 
reach the air, come together, just 
outside the spinnerets, and form one 
thread, which is guided by the hind 
feet as it runs out of the body. 
When the spider begins to build a 
web it presses the spinnerets against 
the place where the first thread is to 
start from, and thus fastens the ends 
of the strands of which the thread is 
to be made. After running a few 
threads along the sides of the places 
to which the web is to be fastened, 
it begins the web by carrying one or 
two lines across where its center is 
to be. Lines are then spun from the 
centre tothe sides in all directions, 
and when these are done the spider 
begins near the centre and spins a 
thread spirally, or round and round, 
fastening it to each cross thread as 
it passes, until it reaches the out- 
side, the spirals being as far from 
each other as the-spider can reach. 
All the thread spun uf to this time 
is dry, but now the spider spins a 
final circle on the outer side of the 
web and covers it as it goes with a 
sticky matter, strung along on the 
threads like beads. It continues to 
spin thus back toward the centre 
again, using the dry threads first laid 
as a scaffold to walk on, destroying 
them as it goes, and replacing them 
with sticky threads. A few of the 
first or dry threads are left around 
the centre, and on these the spider 
places itself, always with the head 
downward, and waits for its prey. 
If an insect now touches one of 
these sticky threads it is held fast, 
and its struggles only entangle it the 
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any movement, it runs out to the vic- 
tim, seizes it in its jaws, and as soon 
as the insect begins to feel the poison 
of its bite, it covers it with a silken 
net and hangs it up to suck at its 
leisure, 

In spinning its web te spider 
keeps the threads from tangling 
with its feet. The foot of a spider 
has three claws, which are toothed 
like a comb, as can be seen in the 
picture, where a foot is shown much 
enlarged. It is supposed that the 
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threads are made to run through 
these combs, and are thus kept 
separate from each other. The 
claws are also used to take off from 
the web any dirt or other thing which 
may get onit. If the dirt cannot be 
easily got off, the spider breaks off 
the part of the web on which it is, 
makes it up into a ball and throws it 
away, and then spins that part over 
again. 

Spiders may often be seen spinning 
'a thread which they let float in the 
air, so that the end may be carried 
by the wind against something 
and stick to it. A spider thus spin- 
ning will often turn round and try 
the thread to see if the other end 
has caught, and if it finds it has, it 
will run out on it just as it would on 
a thread which it has itself carried 
and fastened. By this means spiders 
travel from one high place to another 
and even cross streams. 

Although all spiders spin, they do 
not all make webs like the house 
spider : some weave silken tubes in 
which they dwell, and some, called 
wandering spiders, have no fixed 
home, weaving only threads to catch 
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Some, called mason 


spiders, build nests of clay under § 


ground and cover the sides with a j 
thick web, the entrance being } 
fitted with a door hung on a kind of | 
hinge; and others build houses of 
leaves in the woods and spread their 
nets to catch their prey in front of 
their doors. There is in Europe a 
water spider, which lives under 
water, where it makes its nest and 
cocoon, which is kept filled with air, © 

Spiders lay eggs but once a 
year, usually in June. Almost all 
kinds enclose them in a cocoon, in 
which the young remain until they 
are old enough to take care of them- 
selves. As many as two thousand 
eggs are sometimes laid in one 
cocoon, and though many of them 
hatch, but few live to grow up. 

Spiders belong to the branch 
arthropoda of the animal kingdom, 
and the class avachnida (Greek 
arachne, spider). 

The word spider is from the 
Anglo-Saxon spzther or spinther, a 
spinner, from sfzzuan,to spin. The 
word cobweb is from the Old English 
cob, spider, and the Anglo-Saxon 
webbe, something woven. 

SPINACH, a garden plant, the 
leaves of which are boiled and eaten 
as avegetable. It is supposed to have 
first been grown in Persia, and to 
have been brought by the Arabs into 
Spain, whence it was carried inte 
other parts of Europe. It was un- 
known to the Greeks and Romans, 
and was not used in Europe until 
about the sixteenth century. 

The word spinach is thought by 
some to be from the Latin sAzvza, a 
thorn, the plant being named, as 
some think, on account of its prickly 
leaves; and by others from Hispania, 
the ancient name of Spain; but it 
comes, more probably, from zsfanaz, 
its Persian name. 


SPINNING WHEEL. See cort- 
TON. 
SPONGE. Sponges were long 


thought to be vegetables, but they 
are now known te bke animals, 
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They differ much in form, some 


being cup-shaped, some _pear- 
shaped, and some having many 
branches. They grow mostly at 


the bottom of the sea, on rocks, to 
which they are fixed by a kind of 
roots,some in deep and some in shal- 
low water, and generally in pieces 
from the size of an egg to that of a 
man’s head. In cold climates they 
dare usually small, but in hot cli- 
mates they are very large and plenti- 
ful. When first taken out of the 
water sponges are dark-colored and 
look like beef liver. They are made 
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up of a jelly-like substance, and 
of a framework of tough fibres. 
This framework, which is really 
the skeleton of the sponge, is what 
is commonly called sponge. When 
looked at through a MICROSCOPE 
it is seen to be made up of fine 
fibres laced together so as to form 
a great number of holes, some of 
which are large and some very 
small. When alive all this part is 
covered with the jelly-like substance, 
which becomes sticky when taken 
out of the water. The sponge gets 
its food from the water which 
washes into it. This water is all 
the time pouring out of the holes in 
the way shown in the picture. 
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The sponges of commerce are 
brought mostly from Turkey and 
the West Indies. The finest come 
from off the shores of Candia or 
Crete and Cyprus, where they are 
got chiefly by diving. The divers 
go out in boats and are let down to 
the bottom by ropes with a heavy 
stone at the end. When a diver 
finds sponges he tears them off the 
rocks, puts them under his arms 
and then pulls at the rope as a sig- 
nal to his companions to draw him 
up again. 

Large numbers of sponges are 
brought also from the Ba- 
hama Islands, where they are 
usually torn from the bottom 
by means of a hook on the end 
of a long pole. When the 
water is too deep the sponge 
fisherman will sometimes dive 
for a good sponge, but not 
often. He has a kind of spy- 
glass made of a wooden cone 
covered with glass at one end 
and open at the other. By 
putting the glass end just 
under the water and looking 
in at the open end he can see 
the bottom clearly and select 
the sponges to be hooked up. 
Sponges from the Bahamas 
and from the coast of Florida 
are much coarser than those 
from the Mediterranean. 

They are usually buriedin dry sand 
for a time until the jelly part decays, 
and then put in wire cages into sea- 
water until they are washed clean. 

The word sponge is from the 


Latin sfongéa, Greek spoggia, 
sponge. : 
SPRUCE. a cone-bearing ever- 


green tree, belonging to the same 
family with the pine. The principal 
wild spruces in the United States 
are the black and the white spruce, 
which grow in all the cool parts. 
Their wood, which is very strong 
and light, is used in ship-building, 
especially for masts and_ spars. 
Good shingles are also made from 
it. Spruce beer is flavored with the 
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tender shoots of the black spruce. 
The Norway spruce, so well known 
as a beautiful evergreen, was first 
brought from Norway. 

The word spruce is from the Old 
English gruse, Prussian, and the tree 
was so called in England because 
masts made of it were first brought 
from that country. 

SQUASH, the fruit of a plant of 
the GOURD family, to which the 
pumpkin and melon also belong. 
Squashes were cultivated by the 
American Indians before the whites 
came. Summer squashes do not 
have so long vines as those raised for 
winter use, and are generally called 
bush squashes. The chief kinds are 
the round flat ones with scalloped 
edges, called in the Southern States 
cymblings, or cymlings, and the 
crook-necks. The best winter 
squashes are the Boston marrow and 
the Hubbard. The mammoth squash 
grows to a great size. One shown 
in New York in 1884 weighed 223 
pounds, and even larger ones have 
been grown in England. 

The word squash is shortened 
from the Massachusetts Indian word 
askuta-sguash, vine-apple. 

_ SQUAW BERRY. In New Eng- 

land the fruit of the WINTERGREEN 
- is sometimes called squaw-berry, but 
in Utah, Arizona, Southern Cali- 
- fornia, and New Mexico the name 
_ is given to the fruit of a shrub five 
to eight feet high, out of the twigs 
of which the Indians make their 
baskets. This fruit, which is red 
_ and very sour, is gathered in the 
summer in great quantities by the 
Indian squaws, and is eaten both 
fresh and dried. A very~pleasant 
drink also is made by washing the 
berries in water. The twigs, which 
are tougher and more durable than 

willow, have a peculiar scent which 
“never leaves articles made of it. 
Baskets made of them are very 
strong, will hold water, and are even 
used to cook in, hot stones being 
dropped in from time to time until 
the food is done. 
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SQUIRREL. Squirrels are found 
in almost all parts of the world, ex- 
cepting Australia and the West In- 
dies, They are pretty and graceful | 
little animals, with long bushy tails 
which are generally carried over the 
back, and are very nimble in their 
movements. They have large full | 
eyes, small pointed ears, and long | 
whiskers ; and five toes on the hin- 
der feet and four toes and a kind of 
thumb on the fore feet, all armed 
with strong sharp claws. Mest of 
their time is spent in trees, which 
they run up with great ease, leaping 
from branch to branch and often 
from one tree to another. They can 
jump from a high branch to the, 
ground without harm, because they 
spread out their legs and tail when 
they fall, and these catch the air and 
hold them up (see FLYING SQUIR- 
REL). Squirrels live chiefly on 
acorns and nuts, but they eat aiso 
the bark, leaf-buds, and terfder shoots | 
of trees, and sometimes rob birds’ 
nests, eating both eggs and young 
birds. In cold countries they lay | 
up a store of food for the winter, — 
not only in their nests, but in holes — 
and nooks near by. The nest is — 
built of twigs, dry ieaves, and moss 
curiously woven together in the 
hollow or crotch of some old tree; 
but the CHIPMUNK digs ‘its nest in 
the ground. 

The Gray Squirrel is the most 
common kind in the United States, 
being found in almost all the States. 
It is usually gray on the back and 
whitish below, but black ones are 
occasionally seen. It has four to 
six young, born in May or June, 
They are easily tamed, if taken from 
their nests when small, and are often 
kept as pets in wheel- or turn-about 
cages; but these are very uncom- 
fortable things and keep a squirrel 
in misery by making him run up a 
hill which is all the time sliding out 
from under him. A pet squirrel 
should be kept in a cage at least six 
feet long and four feet high, or large 
enough for a good sized boy to get 
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into, fitted with perches like the 
branches of trees, and a neat little 
box into which it can creep to have 
a quiet sleep. Care should be taken 
to keep this clean, and the food box 
and water dish, which should be of 
glass, should be kept clean also. 
Squirrels should be fed on nuts, 
suchas walnuts, hickory nuts, filberts, 
almonds, and beech nuts. They like 
milk also, and will eat bread and milk 
with pleasure. Squirrels may be 
made very interesting pets if care be 
taken in training them, and they may 
be taught to know and love their 
_ master, and to come at his call. 
The Red Squirrel is nearly as 
common in the Northern and Mid- 
‘dle States as the gray squirrel. It 
is called also the pine squirrel from 
its love of pine seeds, the chickaree 
from its loud chatter, and the Hud- 
son Bay squirrel. Its fur is mixed 
black and rusty-gray above and 
whitish below. Red squirrels are 
industrious little fellows and livelier 
than gray ones, but are less gentle 
and not so easily tamed. Gray 
squirrels lie in their nests in very 
cold weather in a kind of numb 
state, but red squirrels run around 
all winter long, and they therefore 
lay up a good deal more food in the 
autumn than gray ones. 

In some parts of the United States 
squirrels are so plentiful that they 
destroy whole fields of wheat and 
corn, and farmers have great trouble 
in getting rid of them. 
nia many thousands have been killed 
on one farm in a single season. A 
great many are killed for their furs, 
which are worn by women and chil- 
dren as trimmings and linings for 
clothes. Sometimes the fur is dyed 

- to look likesable. The tails are used 
in making boas and artist’s pencils. 

The squirrel is a MAMMAL of the 
order gizres, or gnawing animals. 

The word squirrel is from the Latin 
scturus, Greek skzouwros, shadow- 
tail, which is from sézé, shade or 
shadow, and our, tail. 

STAFF, a kind of artificial stone, 
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used for covering and ornamenting 
buildings. It is made chiefly of 
powdered GypsuM or plaster of 
Paris, with a little cement, glycerine, 
and dextrine (see GUM), mixed with 
water until it is about as_ thick 
as molasses, when it may be cast 
in moulds into any shape. To 
strengthen it coarse cloth or bagging, 
or fibres of hemp or jute, are put into 
the moulds before casting. It be- 
comes hard enough in about a half 
-hour to be removed and fastened 
upon the building in construction. 
Staff may easily be bent, sawn, 
bored, or nailed. Its natural color 
is murky white; but it may be made 
of any tint to resemble any kind of 
stone, and may be paintedand gilded. 
It is fire-proof and water-proof and if 
cared for will last a long time, as it 
may be easily repaired with a trowel 
and a pailful of the mixture. 

Staff was invented in France about 

1876 and was used in the construc- 
tion and ornamentation of the build- 
ings of the Paris Expositions of 1878 
and of 1890. It was also largely 
‘used in the construction of the 
| buildings of the Columbian Exhibi- 
‘tion at Chicago in 1893, of the 
‘Buffalo Exposition in 1gor, and of 
the Louisiana Purchase Exposition 
at St. Louis in 1903-4. Without 
this cheap and easily worked material 
the great and splendid buildings at 
these places would have been im- 
possible, for they were little more 
than skeletons of iron and timber 
covered with staff. Even the 
statues and great statuary groups 
were made of staff. 

STAG. See DEER. 

STARS. The shining bodies 
which we see in the sky at night may 
be divided into planets and stars. 
The planets belong to the solar sys- 
tem (see UNIVERSE) but the stars 
are all outside of it. Stars twinkle, 
but planets shine with a steady light. 
In ancient times the stars were 
called fixed stars, because they do 
not move from each other in the 
heavens, and the name is still given 
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to them. This was to distinguish 
them from the planets, which are 
all the time changing their places. 
But while the stars keep the same 
places in regard to each other, they 
look as if they had a regular daily 
motion. Most of them appear to 
rise in the east and set in the west, 
but they do not really move in that 
way, and only look so because the 
earth is all the time turning round. 
It is known, however, that some of 
the stars really move, and it is sup- 
posed that all are in motion, some 
going along in a path and some turn- 
ing round each other. 

Some of the stars look much 
brighter than others. We do not 
know exactly why this is, for we can- 
not tell whether some are really 
brighter than others, or whether 
some only shine brighter because 
they are larger or are nearer to us. 
In the best TELESCOPES the bright- 
est stars do not appear, like the 
planets, as globes, but only as little 
points of light. It is therefore im- 
possible to tell how large they are, 
or how far off they are; but it is 
thought that none of them are 
smaller than our sun, and that many 
of them are several hundred times 
larger. It is probable that each one 
of them is a sun like our sun, and is 
the centre of a system of planets like 
our own. Thedistance of a few of the 
ones nearest to us has been measured 
and found to be more than five 
hundred thousand times as far as 
our sun is from us. This is the 
reason why they look so small to us, 
and why we cannot see their planets 
even with the strongest telescopes. 

The stars are not only of different 
brightnesses, but are also of differ- 
ent colors. This can be seen better 
with a telescope than with the eye 
alone. Some look white, others 
yellow, orange, red, green, blue, 
lilac, olive, and gray. Some stars 
are double, that is, two stars are so 
close that one turns round the 
other; and sometimes there are 
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other. In some cases each of the 
stars is of a different color, so that 
if they have planets rolling round | 
them, as our sun has, their planets 
would have two suns, each giving | 
different colored light. 

The stars are divided by astron- 
omers into classes according to: 
their brightness. These classes are 
called magnitudes, the brightest | 
ones being said to be of the fust 
magnitude, the next brightest: of the 
second magnitude, and so on, 
There are only about 20 stars of the 
first magnitude, 65 of the second, ' 
190 of the third, 425 of the fourth, 
1100 of the fifth, and 3200 of the: 
sixth; while of the ninth magnitude 
as many as 142,000 have been 
counted. Stars of the sixth mag- 
nitude give so faint a light that only | 
the best eyes can see them, and. 
those beyond this magnitude can- 
not be seen without a_ telescope. 
When we look up into the heavens, 
the stars appear to be countless, but 
we can really see only about 3000) 
with the naked eye on the clearest: 
night. But it is very different 
when we look through a telescope, 
for we then see millions of stars 
which give too faint a Hight for our 
eyes alone to take in, The band 
of whitish light stretching across 
the sky, usually called the’ Milky 
Way, is seen to be made up of count- 
less numbers of small stars, which 
appear to be so close together that 
they look like a mass of light ; but 
they are not really close together, 
and only look so because they are 
so far away. There are also clus- 
ters of stars scattered over the heav- 
ens, made up of thousands of stars 
so small that they look to the eye 
only like a dull patch of light, but 
which are seen through a telescope 
to be separate stars. Some of these 
clusters cannot be split up into 
stars, but still look only like patches 
of light even through the largest 
telescopes, These are called nebula 
(Latin zebula, plural nebule, 2 


more than two turning round each | cloud) to distinguished them from 


STARCH 


clusters of stars. Some look like a 
patch of light with a star in its mid- 
dle, and these are called nebulous 
stars. It is not known exactly what 
the nebulze are, but some _ think 
they are masses of blazing gases 
which grow smaller and smaller 
until they turn into nebulous stars ; 
and that the clouds of light around 
these stars form rings, something 
like the rings of Saturn, which in 
time break and make planets. 
Meanwhile the star in the center 
gets thicker and hotter and finally 
shines like a sun, giving light and 
heat to the planets rolling round it, 
just as our sun does. Some think 
that our solar system and all the 
other star systems grew in this way 
out of a mass of burning gases, 
much like the nebule which the 
telescope shows to us. 

The word star is from the Anglo- 
Saxon steorra, from the Greek aster, 
Star. 

STARCH. Most people think of 
starch only as a substance used by 
washerwomen for stiffening linen; 
but it really forms a large part of the 
food of man. It is in all the vege- 
table substances that we eat, and 
especially in the grains used for food, 
which are largely made up of it. 
Rice is nearly nine-tenths starch, and 
Indian corn and barley more than 
two-thirds starch; rye, oats, and 
wheat contain nearly as much, and 
potatoes are one-fifth starch. AR- 
ROWROOT and TAPIOCA are kinds of 
starch made from the roots of plants, 
and sAGo is starch made from the 
pith of the sago palm tree. 

Starch: may be easily made. 
Scrape or grate a potato to a pulp; 
mix this with water and squeeze it 
through a cloth several times. The 
woody fibre of the potato will re- 
main in the cloth, while the water 
will have a milky look caused by 
the starch it carries away. Let the 
water stand until the starch settles 
to the bottom, then pour off the 
water and dry the starch. Wheat 
starch may be made in a similar 
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way. Mix a handful of flour with 
water enough to make a thin paste. 
Put this into a cloth and work it with 
more water as long as the liquid 
which runs from it looks milky. Let 
it settle, pour off the water, and dry 
the starch as before. The sticky 
substance left in the cloth after the 
starch is all washed out is GLUTEN. 

Starch looks like a white powder, 
but if examined under the MICRO- 
SCOPE it is seen to be made up of lit- 
tle round or oval grains. These dif- 
fer in size and looks in different kinds 
of starch; the grains of potato starch 
being more than three times as large 
as those of .wheat starch, and ten 
times as large as those of rice 
starch. When starch is boiled the 
coverings of these little grains burst 
and they swell up into a thick jelly. 
This is the reason why beans, rice, 
and other grains swell up when they 
are cooked. 

Starch is made up of just the same 
ELEMENTS as sugar, that is, of 
CARBON, HYDROGEN, and OXYGEN ; 
but not in quite the same quantities. 
Each has in it about the same 
amount of carbon, but starch has 
less hydrogen and oxygen in it than 
sugar. By adding enough of these 
to make up the difference, starch 
may be turned into SUGAR. 

When dry starch is heated to 205 
degrees, or nearly as hot as boiling 
water, it gradually becomes brown 
and is turned into dextrine, which 
differs from starch in many tnings 
When mixed with water it forms a 
strong gum, sometimes called British 
gum, used on postage stamps, and 
also by calico printers for thickening 
their Colors and for stiffening cali- 
coes. 

The word starch is from the 
Anglo-Saxon stearc, stark or stiff. 

STAR FISH. The common star 
fish, called sometimes five fingers, 
and five-fingered Jack, is often seen 
along the New England coast. It 
is shaped like a five-pointed star, 
has a rough upper side, and great 
numbers of little feet on the under 
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side, which are hollow and may be 
used like suckers, so that the ani- 
mal can walk up the side of a 
smooth rock in the water. Star fish 
walk with these over the bottom of 
the sea and catch their food with 
them. Their mouth is in the mid- 
dle of the lower part. 

Most star fish have five arms of 
equal length, but there are some 
kinds with more arms. Different 
kinds differ much in color: some 
being grayish-yellow, some orange- 
yellow, some reddish, and some red- 
dish-purple. Ail of them live in the 
sea, and none in fresh water, If one 
be taken from salt water and put 
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eat many oysters, which they force 
to open their shells by spirting a few 
drops of a poisonous liquid on their 
edges. When the oyster opens, the 
star fish catches it with its arms and 
swallows it little by little. 

Star fish belong to the branch ech- 
énodermata of the animai kingdom. 

The star fish gets its name from 
its shape. 

STATUE. There are different 
kinds of statues, but they are gen- 
erally either cut with chisels and 
other tools out of stone, or cast in 
metal. In beginning a marble statue, 
it is usual to make a small sketch 
or design of it in potter’s clay, and 
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into cold fresh water, it will die at. 
once. Many are found in shallow 
water on sandy coasts, but some 
kinds have been taken from very, 
deep water. They are more plenti-, 
ful in the seas of hot than in those 
of cold countries. Several kinds of 
common star fish are shown in the 
picture. 

Star fish are very greedy, and 
their sole business seems to be to! 
eat. They live largely on decaying’ 
animal matter, thus doing the same | 
service in the sea which vultures and 
some insects do on land. They feed 
also on CRUSTACEANS, small fish, 
and MOLLUSKS. It is said that they | 


afterward to make from this a larger} 
one, called the model, which the) 
artist corrects and makes as perfect} 
as he can while the clay is soft. 

When this is done it is cast in| 
plaster, but first 2 mould has to be! 
made. The model is made pretty 
wet, so that the moisture in the plas-| 
ter of Paris will not be taken up too} 
quickly by soaking into the clay, and} 
a soft mixture of plaster of Paris} 
and water is spread over it. This is} 
put on in parts, the front of the head! 
and chest being usually first covered, 
As soon as the plaster sets ol) 
hardens, which takes only a few mins) 


utes, ‘f is taken off and more plastel) 
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s spread over the back part of the 
1ead and chest. Thus the whole 
ody down to the waist is moulded 
n two parts, and the rest of the 
nould is made in the same way. 
Sometimes the whole statue is 


Egyptian Sculptor making a Statue. 


smeared over with the soft plaster, 
and cut up into several parts with a 
fine thin saw after it has set. After 
the mould is made it is cleaned by 
brushing it with a soft brush and 
water, and the parts are fitted to- 
gether and bound by a cord or rope, 
the seams being carefully filled up 
on the inside so as to be perfectly 
smooth. The mould is then wet 
with water and a mixture of plaster 
of Paris and water, made about as 
thick as cream, is poured in, a little 
at a time, while the mould is turned 
round in such a way as to cause the 
plaster to run all over the inside sur- 
face. As the plaster hardens very 
fast, a thin shell is thus made all over 
the inside of the mould. When the 
plaster is well set, the mould is cut 
off with a chisel and hammer, great 
care being taken not to hurt the cast- 
ing inside, which will be an exact 
copy of the clay model. All plaster 
busts and figures are made in this 
way ; but if many of one kind are to 


be made, a second mould is built up: 


from this plaster cast,and so arran ged 


in pieces that they may be taken 
apart, so as to let the casting out, and 
then put together again to make 
another casting. 

The plaster cast thus made is used 
by the artist as a model for his mar- 
ble statue. All the rough work on 
the marble is done by common work- 
men, the sculptor himself putting on 
only the fine touches which finish it. 
In cutting the rough block the work- 
men have measuring tools by which ~ 
they are able to cut the marble down 
to the exact shape of the model. 
After the chiselling is done, the sur- 
face is smoothed off with PUMICE or 
sand. 

Metal Statues are usually cast in 
two to six pieces, the parts being 
put together afterward and joined so 
nicely that the seam cannot be seen. 
This is because the metal is apt to 
cool unevenly when cast in large 
pieces, and to crack. The mould 
for a metal statue is usually made of 
a kind of fine loam or sand, which 
sticks together well when pounded. 
The model of the statue is laid in a 
strong iron box called a flask, on a 
bed of loam, and more loam is then 
packed and hammered tightly in sec- 
tions or parts all over it. Each sec- 
tion is so made that it can be taken 
off. This has to be done with the 
utmost care, and it sometimes takes 
weeks and even months to make a 
mould for a full-length statue. Iron 
rods are put through each section 
and little channels are made in them 
for the melted metal to run in. 
When the mould is done, the sec- 
tions are taken apart, and the model 
is taken out. Some of the sections 
are then again fitted together in the 
flask, and as they are built up, the 
middle part, from which the model 
was taken out, is filled up with loam 
mixed with a little molasses or paste 
and rammed down tightly. An iron 
frame is fitted inside to make it 
stronger, and one or more tubes are 
put in to carry off the gases when 
the melted metal is poured in. 
When the mould has been put to- 
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gether piece by piece and the inside 
all filled up, it is again taken apart, 
and the middle, which is called the 
“core,” and which is exactly like 
the model, is taken out, set upright, 
and its whole surface carefully pared 
down with sharp tools until enough 
has been cut to make it so much 
smaller than the outer mould that 
when the two are put together again 
there will be a space about half an 
inch wide between them, into which 
the metal is to be poured. Both 
it and the outer mould are then 
baked in an oven until dry, when 
the core is put back into the flask 
and the mould again built up around 
it, the core being held exactly in 
its place by the iron rods which 
fit into the sections of the mould. 
When the statue is cast in a single 
piece the mould is usually set up- 
side down, and the metal is poured 
into holes in the base. The flask 
is tightly fastened together with 
iron bolts to keep the mould from 
opening during the casting. The 
metal, which is usually BRONZE, 
is melted in a furnace, then drawn 
off into a CRUCIBLE and poured 
in. When the metal is cool the 
flask is opened, the mould knocked 
to pieces, and the core dug out. 
The statue is now in a very rough 
state, and has to be chiselled off, 
filed down smooth, and _ finally 
chased with different kinds of 
tools before it is ready to be set 
up. 
The word statue is from the Latin 
Statua, an image or statue, which is 
from statuere, to set up. 

STEAM, water in its gaseous form 
(see ELEMENT). Steam has no 
color, is lighter than common aie 
and is invisible, that is, it cannot be 
seen. The white cloud which you 
see coming out of the spout of a 
tea-kettle when water is boiled in it 
is not steam, but steam turned into 
FoG. If you look close to the spout 
of the kettle, you will see a clear 
space between the end of the spout 
and the white cloud. The steam is 


there, although you cannot see it 
As soon as it reaches the cool air ii 
condenses, that is, it becomes thick 
and the little particles of water form 
a cloud, just as fog is formed in the 
air. If the cloud could be caught i 
a close and cool vessel, it woul 
turn back into water again; but as 
it floats off it grows thinner ane 
thinner and becomes a part of the 
moisture of the air. 

When water is heated over a fire 
the heat has two things to do: first 
it has to heat the water, and second 
it has to turn the water into steam 
The water begins to heat at the bot: 
tom, where it is nearest to the fire’ 
As it warms it rises to the top anc 
cool water comes down to take its 
place: and so it keeps moving uf 
and down till all has become heated) 
When the water gets very hot, steam’ 
begins to be made at the bottom! 
A simmering noise is heard, an¢ 
little bubbles of steam begin to rist/ 
up through the water. If water bd 
boiled ina glass vessel, you can easily) 
see the bubbles. Soon the bubble; 
grow larger and larger, as the wate} 
gets hotter, and they rise so fas 
through the water that they make 
a bubbling sound. We then say 
that the water boils; so that thi 
boiling of water is only the rising o 
steam bubbles through it. 

Steam is really passing off from 
water all the time, whether it boilj) 
or does not boil. If you lay a we) 
cloth out in the sun, or hang it befori 
the fire, it dries, that is, the water ir’ 
it turns into steam and goes off intd 
the air. The water which rises fron 
the ocean, and from lakes and river!) 
into the air is also steam. Bu 
when steam is given out by wate! 
which is not boiling, we call it evap} 
oration (from Latin vapor, steam 0} 
vapor); and it is only when th 
water is heated enough to maki) 
steam rise from its bottom in bub’ 
bles that we call it boiling, At th’ 
common pressure of the air, wate} 
will boil in an open vessel when i 
jis heated so hot that a THERMOM) 
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STER put into it will rise to 212° of 
“ahrenheit’s scale; but if the press- 
ire of the air be made less, it will 
oil with less heat. On the top of 
Mont Blanc, which is about three 
niles high, water will boil when 
yeated only enough to raise the 
hermometer to 185° F. This is not 
eat enough to cook with, and a 
raveller would try in vain to boil an 
ee at such a height, because, 
iithough his water would boil, there 
vould not be heat enough in it to 
arden the ALBUMEN of the egg. 
f the pressure of the air be made 
rreater than it is commonly,.it will 


ake more than enough heat to raise | 


he thermometer to 212° to make it 
oil. 

Steam is very elastic, that is, it 
las ‘in it a great deal of springiness. 
Neither water nor steam can be 
reated above 212° in an open vessel 
ut the common pressure of the air; 
put under great pressure the heat of 
joth can be raised very high, and 
‘he elasticity or springiness of the 
steam grows with the heat. When 
steam is shut up in a tight, strong 
vessel, like the boiler of a steam 
engine, and heated, its elasticity may 
become so great that no vessel can 
stand the pressure. Many steam 
boilers are burst by heating steam 
oo much. When a steam engine is 
roing, the steam is used up as fast 
4s it is made, but when the engine 
stops, the steam collects in the boiler, 
and the engineer opens the valve and 
lets out some of it. The noise which 
it makes in rushing out shows how 
powerful it is. If this were not 
done the steam might burst the 
boiler. Sometimes a boiler is burst 
in another way. The water in it 
gets very low, and the fire therefore 
heats it very hot. If water be then 
let into it, a great deal of steam is 
made all at once, so much that the 
boiler cannot stand it, and it blows 
up. When water is turned into 
steam the steam fills about seventeen 
hundred times as much room as the 
water did from which it was made, 
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This shows the great strength of 
steam. When it is shut up it tries 
to spread out so as to fill this space, 
and if it is stopped by anything it 
breaks through it. For this reason 
it has to be watched very carefully 
when used in engines, or it will do 
much damage. 

The principal use of steam is to 
work locomotives and other STEAM 
ENGINES, but it is also used for 
heating houses and other buildings, 
melting solids, heating liquids, and 
for many other purposes. 

The word steam is from the Anglo- 
Saxon steam, vapor or smoke, 

STEAM ENGINE. The principle 
of the steam engine may be seen 
in the first picture, which 
shows a glass tube or 
cylinder, ending in a 
bulb, A, and having a 
piston, B, working up 
and down in it, but so 
closely as to be air-tight. 
Put into the bulb a little 
water and make it boil 
by holding a lamp under 
it. The water will be 
turned into steam, which 
will force the piston up 
to the top of the tube. 
If the bulb be then 
cooled in water, the 
steam will be condensed or turned 
back into water, and the pressure 
ot the outside air will drive the 
piston down again. By thus heat- 
ing the water in the bulb and by 
cooling it the piston may be forced 
up and down any number of times. 
The reason is easy to understand: 
the steam drives the piston up be- 
cause it is strong enough to over- 
come the pressure of the outside air ; 
but as soonas the steam is condensed 
into water again the space which is 
filled becomes a vacuum, that is, it 
becomes empty, and the pressure of 
the air drives the piston down to fill 
it. It is just the same in the steam 
engine, only the piston is forced 


both ways i 


Cylinder 
and Piston, 


by steam, which is first 
let in on one side and then on the 
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other side. You will see how this 
is by looking carefully at the second 
picture, which shows a condensing 
steam engine. 

The Condensing Engine, which is 
so called because the steam is con- 


densed after being used, is still 
much the same as it was when first 
made by Jarnes Watt a little more 
than a hundred years ago (1763). 


In the picture, A is the boiler, which 
is shaped like a cylinder, that is, 


long and round like a barrel, and is 
made of thick iron plates. It is filled 
about two-thirds full of water, and 
a fire is made on the grate B under. 
it. The water has to be kept at 
about the same height all the time 
and the engineer can tell whether i 
is right or not by turning the stop- 
cocks marked D, One of these ends 
below the water and one above it. 
If the water in the boiler is right, 
steam will come out of the short one 
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Condensing or Low-Pressure Steam Engine, 


and water out of the long one; but 
if the water is too high, water will 
come out of both, and if it is too low, 
steam will come out of both On 
the top of the boiler is an opening, 
in which is fitted a safety-valve, FE. 
This VALVE is fastened to a little rod 
which has a weight hung on the end 
of it. The weight keeps the valve 
in its place until the steam in the 
boiler becomes so strong that it is 


able to lift it and then the valve ii) 
pushed up and some of the steam 
escapes. If it were not for thij 
safety-valve many more boilers would 
burst than we hear about. 

The cylinder of an engine is th) 
long, round, tight iron barrel or i 
in which the piston works. In th) 
picture the cylinder, C, is cut iy 


two, up and, down, so that the in} 
sidecan be seen. The piston, whic! 
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; shown near the top of the cylin- 
er, and which is fastened to the 
iston-rod M, is fitted into the 
ylinder so that it will move up and 
own in it, but so closely as to be 
ir-tight. The piston is moved by 
team which comes from the boiler 
hrough the large pipe F. This 
ipe leads the steam into the valve- 
ox, H, from which two curved 
ipes, I and I, carry it first to the 
op and then to the bottom of the 
ylinder. In vhe valve-box is a 
alve called a slide-valve (because it 
lides up and down), fastened to 
he rod K, which is worked by a 
iece called an eccentric, going round 
he shaft or axle of the great wheel 
tL. By means of this the slide- 
alve is made to move first down, 
o as to leave open the upper tube 
, at the same time closing the lower 
ne, and then up, as to open the 
ower one and close the upper one. 
n this way the steam is first let into 
he top of the cylinder and then into 
he bottom of the cylinder. 

After the steam has moved the 
jiston either up or down in the 
ylinder, it passes into the pipe P, 
vhich leads into the condenser Q. 
The condenser stands in a cistern, 
2, R, filled with cold water, a jet of 
vhich passes through the little pipe 
3, and condenses the steam into 
vateragain. As this water is warm, 
t is pumped by the pump T into 
he hot-water well U, whence a 
pe leads up to the pump V, which 
arries it back to the boiler. A cold 
vater pump, W, keeps the well full 
f cold water. All these pumps are 
vorked by rods connected with the 
vorking-beam. 

The piston rod, M, is connected 
vith one end of the working-beam, 
2, and is made to move straight 
ip and down in the cylinder by 
neans of two rods, one of which is 
astened at Y, and the other to the 
rame of the engine at J. From the 
ther end of the working-beam a 
od N extends down and turns the 
rank, which moves the great fly- 


wheel O O, The fly-wheel is very 
heavy, being made of iron, and is 
intended to give a steady motion to 
the engine, which would move 
somewhat jerky without it. 

It is now easy to understand how 
the engine works. Let us suppose 
that the cylinder, C, is full of steam, 
which has just pushed the piston up 
in the same way in which it pushed 
up the piston in the glass tube. 
The slide-valve now moves down, 
as shown in the picture. This 
opens the upper pipe I, so as to 
let the steam into the top of the 
cylinder and drive the piston down 
to the bottom, and at the same time 
lets out the steam in the cylinder 
below the piston into the pipe P, 
which carries it into the condenser 
Q, whence it is sent back as water 
into the boiler. The slide-valve 
then moves up. This opens the 
lower pipe I, so as to let the steam 
into the bottom of the cylinder and 
drive the piston up, letting out at the 
same time the steam in the cylinder 
above the piston into the pipe P. 
which carries it into the condenser, 
as before. And thus it gues on, the 
piston being first driven one way 
and then the other, and the steam 
above or below it being condensed 
so as to let the fresh steam act. If 
the steam should’be left in the cyl- 
inder after pushing the piston one 
way or the other, the piston could 
not be moved again, because this 
steam would be just as strong as 
the new steam which the sliding- 
valve would let in. It must there- 
fore be got rid of, and this is done 
in this kind of engine by condensa- 
tion, or turning it into water. In 
what is called the high-pressure en- 
gine, the steam is not condensed, 
but is let out into the air through a 
valve each time the piston goes up 
and down in the cylinder. This is 
the simplest kind of engine, because 
it does not need any condenser or 
cistern of cold water. High-press- 
ure engines are used on railroads 
and in steamboats on the Missis- 
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sippi and many other Southern riv- 
ers. They are more dangerous 
than condensing, or low-pressure 
engines, because they have to use 
much more steam. When the 
waste steam is let out of the cylin- 
der the air rushes in and takes its 
place, and presses so hard against 
the piston that it takes much more 
steam to drive it down than in the 
condensing engine, where, after the 
steam is condensed, there is a vac- 
uum, or an empty space, on one 
side of the piston, so that it takes 
but little fresh steam to drive it 
down the cylinder. 

The governor of a steam-engine is 
a little machine which governs the 
supply of steam, that is, lets into the 
cylinder just the right quantity of 
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steam. In the picture the governor 
is shown at X. In the pipe, F) 
which carries the steam from the 
boiler to the cylinder, is a valve, G 
called the throttle-valve, by whick 
the pipe may be opened or closed! 
A rod connects this valve with the 
governor, which is made to turr 
round by a belt from the fly-wheel, 
and the faster the fly-wheel moves 
the faster the governor will go i 
At the lower end of the governor are| 
two heavy balls so hung that if if 
goes fast they will swing further out 
from the centre rod, and if it goes 
slow they will swing nearer to it, 
This opens and shuts the throttle: 
valve G, by raising and lowering the 
rod which leads from the governoi) 
to it, and so the supply of steam is) 


Fig. 1.—Fitch’s Steamboat. | 


regulated. If the engine goes too 
fast, the balls of the governor swing 
out, and this pulls on the rod and 
partly closes the valve, so as to shut 
off some of the steam ; and if it goes 
too slow the balls swing inward and 
_ thus open the valve and let in more 
steam. Thus the speed of the engine 
is ruled by the governor, 

The strength of a steam-engine is 
commonly marked by its horse- 
~ power. By one horse-power is meant 
a force strong enough to raise up 
33,000 pounds one foot high in a 
minute ; this being found to be about 
what a very strong horse could do 
working eight hours a day. An 
engine of one hundred horse-power 
would be able to do a hundred times 
as. much as this, 


A steamboat of ! 


tooo tons generally has an engin¢) 
of 360 horse-power. | 

STEAMSHIP. Many attempts tc 
propel vessels by steam were mad¢ 
in different countries in the sixteenth} 
the seventeenth, and eighteenth cen} 
turies. In 1786 John Fitch of Phil) 
adelphia made a steamboat tha) 
worked by means of paddles, ai) 
shown in Fig.1; but none of thy 
early experiments were of much con! 
sequence until Robert Fulton buil/ 
the Clermont, launched at New Yorl) 
in the spring of 1807. In the sami) 
year John Stevens of New Jerse, 
brought out the Phoenix, which wen} 
from the Hudson around to thi 
Delaware River, the first sea voy) 
age made by a steamboat. Th 
Clermont, shown in Fig. 2, was 13). 
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et long, and 160 tons burthen. 
re made her trial trip in August, 
id in September went to Albany, 
aking the 150 miles in about 30 
ours. Two other steamboats, the 
aritan to run on the Raritan River, 
ew Jersey, and the Car of Nep- 
ine, for the Hudson, were built the 
me year under Fulton’s directions ; 
vd in 1811 and 1812 the Paragon 
1d the Firefly, both also for the 
udson. All these steamboats, 
ich more than Ioo feet long (the 
aragon was 173 feet long and 331 
ms) were in use before the Comet 
nly 40 feet long), the first English 


steamboat, built by Henry Bell of 
Glasgow in 1812, was run on the 
Clyde. The first steamboat on the 
Mississippi was the New Orleans, 
built at Pittsburg in 1810; and the 
second the Vesuvius, built in 1814. 
In 1813 five steamboats were built 
by Fulton for use on the Hudson, 
the Potomac, and Long Islan« 
Sound: two of them being ferry-boats 
for New Jersey and Brooklyn; and 
in 1814 he constructed the Demol- 
ogos, called after his death (1815) the 
Fulton the First, the first steam man- 
of-war ever built. This ship, which 
carried thirty 32-pound guns, was 


Fig. 2.—The Clermont, 


own up by accident at the Brooklyn 
avy Yard, June 4, 1829. 

In 1815 a steamer made the pas- 
ge from Glasgow to London, and in 
18 one went from New York to 
ew Orleans. The first steamer to 
oss the Atlantic was the Savannah 
80 tons), built in New York in 
18 for a sailing packet ship be- 
yeen that port and Savannah, The 
xt year she was fitted at Savannah 
ra steamship and sailed from 
ere May 26, for Liverpool, which 
@ reached on June 20, 1819. The 
wannah (Fig. 3) was a full-rigged 
‘ip, with side paddle-wheels which 
ld be unshipped and taken on 


deck in heavy weather. She burned 
pine wood, as coal had not then be- 
gun to be used on steamers, and 
made a great smoke. From Liver. 
pool she went to St. Petersburg and 
returned home in December. Her 
steam engine and boilers were after- 
ward taken out and she was used 
again as a sailing packet between 
New York and Savannah. She was 
finally wrecked on the south coast of 
Long Island. The first regularly 
built. steamship was the Royal 
William, built at Quebec in 1831, 
which crossed to London in 1833. 
The first line across the Atlantic 
was established by the Great West- 
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ern Steamship Company in 1838. In/State, American, Anchor, Atlantic 
that year, April 8, their first steamer, | Transport, French, Hamburg-Amer- 
the Great Western, sailed from Bris- | ican, Netherlands-American, North’ 
tol; four days earlier, April 4, a| German Lloyd, Red Star, Scandina= 
rival steamer, the Sirius, had started} vian-American, White Star, Wilson, 
from Cork, and the two arrived in] etc. There are also lines to China,’ 
New York on the same day, April 23.| Japan, the Philippines, and many’ 
Since that time regular passages | coast lines to Havana, Galveston, ete, 
across the Atlantic have been made| Screw Steamers. The screw pro-| 
by steamers. The Cunard line was} peller was applied to steam vessels} 
begun in 1840, their first steamer, in 1838, when John Ericcson built 
being the Britannia; their first iron|the F. B. Ogden, the first screw 
steamer was built in 1855, and their|steamer. The United States steamer 
first screw steamer, the China, in} Princeton was the first screw man-of: 
1862. Besides the Cunard, there are} war. The screw is faster, safer, and) 
many other transatlantic lines run-!handier than the paddle-wheel, and} 
ning from New York, as the Allan- | the screw engine is cheaper and takes 


Fig. 3.—The Savannah, 


up less room than the paddle engine ; | lines use screw steamers. On some 
but the screw steamer is more apt| shallow rivers at the South steam‘ 
to roll in a heavy sea, and cannot | boats with paddles at the stern, in! 
be started or stopped so quickly as | stead of on the sides, are used. { 
the paddle steamer. But screw) When iron began to be used} 
steamers are now generally fitted | steamships increased rapidly in sizd 
with two screws, one on each side of | until the building in 1858 of thi 
the stern instead of one in the middle, | Great Eastern, which was 692 feel 
and this makes them steadier. Each | long by 85 broad, with a tonnage o} 
screw 1s driven by its own engine, so | 22,500. Her engines were of 11,006 
that if the steering gear gets out of | horse-power, which moved her at th’ 
order the ship can be guided by the| rate of fourteen miles an hour. Shi 
engines ; and it is not likely that | had six masts, the second, third, ane 
both engines will break down at|fourth only being square-rigged, 
once. Paddle-wheel steamers are {She drew so much water and the ex. 
now contned mestly to rivers and|pense of running her was so greal 
inland waters, all the grea: ocean| that she did not pay as a passenge’ 
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steamer, and after being used in 
aying ocean telegraph cables was 


oroken up. Since steel has been ap-| 


lied to ship-building, passenger 
steamers of 25,000 to 35,000 tons, 
und war vessels of 16,000 to 18,000 
ons, have been built. The largest 
steamship built in America up to 
(905 is the Minnesota, of 33,000 tons. 

STEEL, a compound of IRON and 
SARBON. It has in it a little more 
rarbon than wrought-iron, and a 
ittle less than cast-iron; is harder, 
lenser, smoother, finer, and more 
lastic or springy than iron, takes a 
wrighter polish and does not rust 
0 quickly as iron. It may be made 
xy heating bars of wrought-iron for 
‘ight or ten days with powdered 
charcoal in an air-tight furnace 
salled a cementing furnace. The 
1eat is not strong enough to melt the 
ron nor to turn the carbon of the 
charcoal to vapor, but the carbon is 
hus forced into the substance of the 
ron, turning it into steel. When 
aken out of the furnace the bars 
ire covered with blisters, and hence 
ire called blistered steel. Blistered 
steel may be made into rough arti- 
les at once, but for making fine 
hings it must first be hammered. 
[he bars are cut up into short 
yieces (about eighteen inches), half 
1 dozen of them are bound together 
ind heated red-hot in a furnace, and 
hen put under a tilt-HAMMER, which 
sives them a shower of blows, welds 
hem together, and makes them 
nto a single bar of smooth, dense 
steel. This is called shear-steel, 
ecause it is the kind used for mak- 
ng shears, and most common cutting 
nstruments. Cast-steel is still finer 
han shear-steel.’ It is made from 
istered steel by melting it in cruci- 
jes in a wind furnace, where a very 
ntense heat is got by letting plenty 
of air in under the grate. When the 
steel is melted it is poured out into 
noulds of cast iron and made into 
short bars called ingots. It is then 
eaily to be forged and rolled out 
nto thinner bars like tilted steel, but 
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as it is denser and harder more care 
has to be taken with it. 

Bessemer Process. Cast steel is 
now made in a quicker way by what 
is called the Bessemer process, be- 
cause first found out by Henry Bes- 
semer, an Englishman. Cast-iron, 
first melted in a furnace, is drawn off 
into a largecovered CRUCIBLE called 
a converter, so swung on pivots that 
it can be easily tipped up and 
emptied. Through holes in the bot- 
tom of the crucible a blast of air is 
forced up into the melted metal. 
This causes a great heat which rap- 
idly burns out the carbon. After 
about a quarter of an hour a little of 
another kind of iron is thrown in, 
and the blast kept up a few minutes 
longer. When done the metal is 
poured out into a great ladle, and 
thence into moulds and made into 
ingots. 

Basic Process. Improvements on 
this process were made by Thomas 
and Gilchrist, also Englishmen, who 
found out that the phosphorus could 
be got out of iron by lining the con- 
verter with what is called a “ basic” 
lining of lime and magnesia. This 
process of steel making, now much 
used, is called the “ basic process,” 
and sometimes the ‘“ Thomas-Gil- 
christ” process. 

The best kinds of cutlery are made 
from cast-steel, and it is used largely 
also. for casting cannon, and for 
making rails, bridges, machinery, 
and ships. Steel is now hardened, 
toughened, or made more elastic by 
mixing with various quantities of 
other metals, such as MANGANESE, 
TUNGSTEN, ALUMINUM, NICKEL, 
and CHROMIUM. 

The word steel is from the Anglo- 
Saxon stéle, style, steel. 

STENCIL, a thin plate of metal, 

asteboard, or other thin material, 
with a pattern or letter cut through 
it,aS Shown in the picture. When 
used the plate is laid flat on the sur 
face tO be stencilled, and a brush 
dipped in paint is rubbed over it. In 
this «way patterns or letters are easily 


STFEREOSCOPE 


painted on any flat surface. Walls 
of rooms are thus colored quickly 
and cheaply. Stencil plates are 
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Stencil Plate, 


much used by merchants for painting 
aames on boxes and barrels. The 
origin of the word is unknown. 
STEREOSCOPE, an instrument 
by the aid of which two flat pict- 
ures appear to our eyes to be united 
into one, and raised up so as to look 
solid. When you look at a thing 
with both eyes, each eye sees differ- 
ently. For instance, suppose that 
you are looking at a statue; the 
right eye sees all the front part anda 
little of the right side, and the left 
eye all the front] part and a little of 
the left side. Thus, both eyes to- 
gether see the front part and a little 
of each of the sides, and it is by 
the union of these two images in the 
eyes that the statue is made to look 
solid instead of flat. To make a pict- 
ure of a statue appear real to us, it 
ought, therefore, to be shown in 
the two different ways in which it 
is seen by our eyes. This can be 
done by taking two photographs of 
the statue, one from the point from 
which the right eye would look at it, 
and the other from the point from 
which the left eye would view it. 
These two pictures may look to you 
to be exactly alike, but they are not, 
for one is the image whick your 
cight eye sees and the other the 
image seen by your left eye. If now 
these two pictures can be placed 
one on top of the other, so that they 
shall make but a single image in 
your eyes, this image will appear in 
relief, or to stand out from the 
paper so as to look solid, just as the 
real statue does to your naked eyes. 
This is done by the stereoscope, 
which is usually made up of a small 
box with a place at the back for slid- 
ing the pictures in, and two eye- 
glasses to look at them with. When 
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you look through these eye-glasset 
the two pictures appear like a single 
picture placed in the middle betwee 
the two, and all their parts stanc 
out from the paper as if they wert 
solid and real. { 

You will best understand the rea: 
son of this by looking at the picture} 
where D and E are the two pictures 
at the end of the box; M and N thy 
two eye-glasses; and A and B you) 
two eyes. In the article LIGHT if 
told that when a ray of light is made 
to pass through a prism, it is re) 
fracted, or bent, toward the thiclij 
part of the prism. Now the twiy 
eye-glasses are really only prisms) 
though their surfaces are ground si) 
as to be a little curved or roungaaay 
Rays of light from the picture at 
after passing through the prism Mj 
are therefore bent toward the thie}; 


Plan of Stereoscope. 


part and thus go into the eye at i) 
just as if they came from C, whij 
rays from the picture at E, aft) 
passing through the prism N, a) 
bent so as to go into the eye at | 
just as if they came from C. T 
the rays from the two pictures reai) 
the two eyes as if they all came fra} 
a single picture piaced at C betwe) 
the two real pictures D and E; al, 


this picture has united in it all t} 


that it looks solid as things do | 


different parts of the two pictures H! 
nature } 
Rh 
' 


|| The word stereoscope is made up 
bf the Greek words s¢ereos, solid, and 
qkopern, to see. 
| STILTS, sticks or crutches to 
iaise the feet up above the ground 
in walking. Common stilts used by 
moys are only playthings, but in some 
ountries stilts are much used in 
‘travelling. In the southwest part 
fbf France are large plains called the 
Landes, which are often flooded in 
arts with water, as shown in the 
ibicture. In crossing these plains, 
here the water is not generally deep 
nough for boats, stilts about five 
eet high are worn most of the time 
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by both men and women, who thus 
are able to keep theirfeet dry. They 
are not held by the hands, like the 
stilts used by boys, but are firmly 
strapped to the side of the leg, and 
the person wearing them carries a 
long pole in the hand to balance 
himself and to aid him in walking. 
This pole usually has a cross-piece 
on the upper end, like the head of a 
crutch, and by putting it at a slant 
on the ground behind him the person 
on stilts can sit down on it and rest, 
looking in this position as if on 
tripod or three-legged stool. Men 
and women may often be seen in 


Stilts in the Landes. 


upon high stilts, and knitting while 
they watch their sheep. They wear 
their stilts all day long, putting them 
on when they go out in the morning 
and taking them off only when they 
return home at night. So used are 
they to them that they can travel 
long distances on them without get- 
ting tired; and as they are able to 
take very long steps they can go 
much faster than a manon foot. In 
1891 a stilt-walker of the Landes, 
named Sylvian Dornon, walked on 
his stilts all the way from Paris to 


country, perched in this way 
“Moscow in fifty-eight days 


The stilts are called in the Landes 
tchangues (big legs) and those who 
use them ¢changues. The peasants 
acquire great dexterity in their use, 
running with ease and great swift- 
ness, going on one leg, picking a 
flower or a pebble from the ground, 
and performing other feats. When 
the Empress Josephine went to 
Bayonne in 1808, an escort of stilt- 
walkers, who went out to meet her, 


followed her carriage with ese 
though the horses were at a tull 
trot. While the court remained 
there, the ladies had much sport in 
getting up stilt races, and in throwing 
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handfuls of money on the ground to 
be scrambled for by the stilt-walkers, 

At Namur in Belgium contests on 
stilts take place between parties of 
several hundred on a side. Each 
company marches with its band to 
the public square, and at a given 
signal rushes upon the other, the side 
that gives way first being the loser. 
Bad tumbles and sometimes serious 
accidents result. Some of the 
natives of Oceanica, especially those 
of the Marquesas Islands, are very 
expert in the use of stilts. 

STOCKING, a covering for the 
foot and leg, usually knit or woven. 
In old times stockings were made 
out of pieces of ‘cloth, sewed to- 
gether. They were afterward knit 
by hand with knitting-needles, and 
many are still made in this way in 
country places, but most stockings 
sold in stores are now made by 
machinery. There are many differ- 
ent kinds of knitting machines, some 
of which knit not only stockings, 
but other goods also, such as gloves, 
mitts, undershirts, drawers, scarfs, 
and comferters. 

The word stocking is from stock, 
Anglo-Saxon szocc, a stock or trunk, 
and means a covering for the stock 
or stump, that is, the leg. 

STOMACH. Inthearticle BLooD 
is told that the blood is all the time 
being renewed and made good by 
food. The food which we eat be- 
comes blood, but as it is for the 
most part solid, it has to be changed 
much before its goodness can be 
taken out of it by the blood. This 
change, which is called digestion, is 
made in the stomach. The food 
which we take into our mouths is cut 
by the incisors or front teeth, and 
ground up by the molars or back 
teeth, and the finer this is done the 
better. While this is going on it be- 
comes mixed with the saliva or 
spittle, which is mostly made up of 
water with a little ALBUMEN and 
SODA init. This moistens the food 
and makes it smooth and slippery so 
that it may be the more easily swal- 
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lowed. The saliva therefore is 0) 
great use and should never be 
wasted. ! 
The tongue and the palate are 
fitted with many little nerves (Sec 
BRAIN) by means of which we are 
able to taste food. This taste, whicr) 
we feel chiefly when chewing, may) 
easily be spoiled by eating too muct/ 
of rich and harmful food, or by) 
chewing such things as gum, India) 
rubber, and tobacco; so that all wh 
wish to enjoy their food should be 
careful what they put into theif) 
mouths. a | 
After the food is chewed and soft 
ened it is swallowed, that is, it i 
passed down the gullet into the 
stomach. There is sometimes) 
danger in swallowing. In the ar) 
ticle MAN it is told that there ar« 
two pipes leading from the moutl) 
down into the body, one of which is! 
called the windpipe and the othell 
the gullet. These pipes open close} 
to each other, the windpipe in fron’ 
and the gullet just behind it. “The 
windpipe has a kind of lid at its) 
mouth, which is usually closed wher) 
we swallow, so that the food slides 
f 


over it into the gullet. When we 
talk, laugh, or make any othe 
sound, this lid has to open to let the) 
air pass, and if we do this at thi 
same time that we try to swallow). 
some of the food will be sure to slip: 
into the windpipe instead of going) 
down the gullet. When food doe: 
this, or goes the wrong way, as i): 
is usually called, it makes us cough): 
and sputter until it is thrown out) 
but sometimes, when a hard o/) 
heavy substance gets into the wind) 
pipe, it sticks there and causes grea). 
pain, and it might cause death) 
Sometimes, too, food not chewed. 
enough will stick in the gullet anc 
cause much trouble, so that a sur 
geon has to be called in to get i! 
out. So itis dangerous to talk o} 
laugh when swallowing food, and i, 
is also-dangerous to swallow foo. 
that is not chewed enough. 

From the gullet the food passe: 
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tinto the stomach, where it is di- 
ested. The stomach lies about 
the middle of the abdomen, near 
the liver, and above the intestines 
jor bowels. Its shape is some- 
jthing like the bag of a bagpipe, as 
will be seen inthe picture. In this 


Stomach of Man. 


4 @, Neck; 4, Great pouch; ¢, Pylorus ; d, Gul- 
et; ¢, Small intestine. 


d shows the gullet, a the neck of the 
stomach, 4 the great pouch or prin- 
cipal end of the stomach, and ¢ the 
pylorus or opening of the stomach 
into the small intestine, which is 
marked ¢. In the body the end 
marked 4 lies on the left side, and 
the intestine ¢ bends over and then 
goes downward. 

Digestion means the turning of 
the food which goes into the stom- 
ach into a kind of pulp suited for the 
use of the blood. As soon as the 
food enters, blood rushes toward 
the stomach and raises it to the right 
heat needed. When we have eaten 
a full meal we sometimes feel cool, 
because the blood, from which the 
heat of our bodies comes, has gone 
from the outside of the body to the 
parts around the stomach. This is 
generally a good sign, for we know 
then that the stomach is healthy and 
is doing its work; but if we feel 
flushed and warm after eating, it is 
good proof that something is wrong 
with the stomach, At the same 
time a kind of acid liquid called the 
gastric juice is poured out from the 
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lining of the stomach into the food, 
which is also moved to and fro so 
that the gastric juice is mixed up 
with every part of it, until at last it 


is all churned up into a pulp. As 


digestion goes on, the pulp or chyme, 
which is a cream-like fluid, passes 
little by little through the pylorus, 
which means gateway, into the smal) 
intestine. After the stomach is 
emptied, the gastric juice stops flow- 
ing, the churning ceases, and all 
becomes quiet until more food is 
swallowed. 

Only enough gastric juice flows to 
dissolve the food needed by the body, 
so that if more food than is needed 
be taken into the stomach some of it 
will be undigested, and will pass in 
that state into the intestines and 
cause pain. So we should always be 
careful not to eat too much. 

The time needed for digestion 
differs according to the kind of food 
eaten, but it is generally from two 
to four hours. About 1822 a man 
named Alexis St. Martin, a boatman 
in the service of the United States, 
was badly wounded by the bursting 
of a gun, which tore away a good 
deal of flesh and a part of his 
stomach. He got well, but the hole 
in his stomach did not heal, and by 
pulling aside a piece of skin one 
could look into it and see its action. 
Dr. Beaumont tried a good many 
experiments with him, and by put- 
ting different kinds of food into his 
stomach through the hole, found out 
how long it took to digest each 
kind. The following are some of 
the foods tried and the time needed 
to digest them ; beef, 234 to 3 hours, 


veal, 5 hours; mutton, 3 to 3% 
hours; lamb, 2% hours; roasted 


bacon, less than 3 


ork, 5% hours; 
P 54 1% hours; 


hours; venison steak, 


tripe, 1 hour; pig’s feet, 1 hour ; 
eggs, 3 to 4 hours; cheese, 3% to 4 
hours; bread, 3% to 4 hours ; rice, 


1 hour; sago, 134 hours; potatoes, 
2% to 3% hours; beets, 334 hours; 
and cabbage, 2% to 4 hours. ie 
also found out that uncooked vege- 
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tables, such as radish and lettuce, 
were much slower in digesting than 
cooked vegetables, like boiled pota- 
toes and cabbage. Lobster alone 
by itself was very easily digested, but 
when mixed with lettuce and made 
into a salad it became much more 
indigestible. 

The stomach is covered with a 
network of capillaries or little blood- 
vessels, which are all the time suck- 
ing up parts of the food as fast as it 
is digested. The rest of the chyme 
passes through the pylorus into the 
small intestine, where it is mixed 
with bile from the liver and another 
kind of juice, and divided into two 
parts. One of these, called the chyle, 
contains all the good parts of the 
food necessary for the support of 
the body, the other is almost all 
waste matter, which passes off 
’ through the bowels. The chyle is 
taken up by the blood in different 
ways and mixed with it. 

The stomach does its work best 
when the mind is at ease and the 
body is rested. Children often rush 
to the table when heated and excited 
with play, but, though it may not 
seem to hurt them at the time, they 
will be pretty sure to suffer for it 
when they grow older. It is far 
better to give the body time to rest 
and become cool, and the nerves a 
chance te become quiet before eat- 
ing: the food will not only taste 
better, but it will also digest better. 
Meals, too, should always be eaten at 
regular hours. Much harm is often 
done to the health by the habit of 
eating irregularly and between 
meals, The stomach needs rest as 
well as the other parts of the body, 
and if it is all the time worried with 
extra food it will soon become worn 
out and refuse to do its work. A 
large part of the ills of the body 
come from the abuse of the stomach. 
There ought to be about five hours 
between meals, and meals should be 
served at the same hours each day. 
Time, too, should always be taken for 
eating, for there is no worse habit 
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for our health than that of swallow. 
ing our food in haste. The few min- 
utes gained by hurrying in this way is 


) 

sure to be dearly paid for by and by. © 
It is said above that when food is | 
taken into the stomach the blood! 


rushes toward it and raises its heat. : 


This is because a certain amount of | 
heat is needed to rightly digest food. | 
On this account we ought to keep ; 


rush of blood to the surface of | 


pretty quiet for a while after eating, 
for violent exercise always causes a 


the body; and as this draws the! 
blood away from the stomach, it 


————— 


[ 


|. 


i 


does not have heat enough to di- 
gest the food rightly. It is not 


ning, leaping, and skipping the’ 
rope should not be indulged in for 
at least a half hour after eating. | 
Brain work, too, causes the blood 
to rush toward the head, 
children therefore should not study 
for at least an hour after a hearty 
meal. 


Stomach of Sheep. 


The stomach of most animals is 


like that of man, but that of a rumi- 
nating 


four separate 
the picture, which shows the stomach 


\ 
necessary to remain perfectly still, ) 
for moderate exercise, which does | 
not heat the blood, will harm no | 
one; but such kind of play as run- | 


and |) 
f 


fi 


f 
i 


mammal, or animal that | 
chews the cud, is different, having , 
parts or bags, as in| 


i 


i 
| 
1 


L 


of a sheep. The food, chiefly grass | 


and herbage, is not chewed at once, » 
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| but is swallowed through the. gullet, 
, a, into the first and largest stomach, 
4 called the paunch, where it soaks 
for a while and then. passes into the 
/ second stomach, ¢, called the honey- 
4 comb bag, because its inside is a 
| network of little cells like a honey- 
/ comb. In this the food is made up 
| into cuds or wads, and when the an- 
| imal is at leisure it brings up each of 
| these, one at a time, chews it, and 
| swallows it again, It goes this time 
| into the third stomach, 4, called the 
| manyplies, because it has many folds, 
and thence into the fourth stomach, 
|e, called the rennet, which is prop- 
| erly the true stomach. From this it 
| passes off through the intestine /. 
| For the stomach of birds see BIRDS. 
|. The word stomach is from the 
| Latin stomachus, Greek stomachos, 
| the stomach. 
STONE CUTTING. In ancient 
| times and. until within a very few 
| years, all stone, whether soft like 
marble and sandstone or hard like 
| granite, was cut by hand with the 
| chisel and mallet. The illustration, 
| taken from the Vatican Vergil, rep- 
| resents two stone-cutters, one prepar- 
ing a block of stone and the other a 
_ column for the building of Carthage, 


Ancient Stone-cutters. 


To-day stone cutting is done largely 
by machinery, and a single work- 
man, equipped with modern tools, 
can do the work of many men work- 


ing in the old way. Large rough 
blocks of stone, often weighing 
many tons, are now taken from the 
quarries to the stone-cutter’s yard, 
hoisted by electric derricks and 
cranes into stone-cutting machines, 
where they are fashioned in a few 
days into columns or other sculptured 
forms fitted for places in some great 
building. The stones are first cut 
into proper sizes by huge saws 
which will divide a stone ten or 
twelve feet thick as easily as a carpen- 
ter’s saw will cut a log of wood. 
Stones saws are toothless and con- 
sist simply of blades of soft iron 
which move backward and forward 
in a solution of sand and water, the 
grit being the principal cutting agent. 
In cutting marble blocks into slabs 
for mantels, table-tops, tombstones, 
etc., many saws are worked together 
in what are called gangs, so as to 
cut many pieces at once. The slabs 
are then ground smooth with fine 
sand and pumice and _ polished, by 
hand or by machine, with rubbers of 
woollen cloth with putty powder 
and water. 

Large blocks are carried by a 
traveling crane toa planing-machine 
to be smoothed or, if it is to be made 
into a column, to a lathe, where it is 
turned, smoothed, and polished. If 
the column is to be grooved, the 
lines of the grooves are marked on 
it and are then cut by men with a 
stone-carver or sculptor’s chisel 
worked by compressed air through a 
tube connected with it. The chisel 
has a leather-covered handle by 
which it is grasped by the workman, 
who guides it according to the 
pattern to be cut. The blade works 
so fast that it is impossible to count 
the strokes, and cuts the stone rapid- 
ly and accurately. All the workman 
has to do is to guide the chisel, for 
his mind is entirely relieved of the 
work of striking it. Fine carved 
work, like the capital of a Corinthian 
column, medallions, flower and scroll 
work, and similar designs, which 
formerly were cut with great labor 


~ 


STORK 


by the hand chisel and mallet, are 
now carved easily and rapidly by 
means of this little tool. The equip- 
ment of a modern stone-cutter’s yard 
is very different from that of the 
-oldtime stone-worker. It includes 
now a plant for furnishing steam to 
run the saws, lathes, planing ma- 
chines, and some of the derricks; 
another for supplying electricty for 
lighting, operating the traveling 
cranes, etc., and a third for furnish- 
‘ing the compressed air for working 
the sculptor’s chisels. The aid of all 
these machines is needed to enable 
the stone-cutter to supply materials 
fast enough for the marvelously rapid 
construction of modern buildings. 
STORK, a bird of the heron family 
that lives chiefly in the warm parts 
of Europe, Asia, and Africa. It isa 
wading bird with very long legs, 
and loves damp marshy places, its 
food consisting of fish, reptiles, in- 
sects, and garbage. The common 
kind is mostly white, with black 
quills and wing coverts, and bill and 
feet red. It lives in Africa in winter, 
but crosses the Mediterranean in 
flocks in the spring, flying generally 
by night, and spends the summers in 
Europe. Storks are very plentiful in 
the warm season in Germany andHol- 
land, where they build their nests and 
raise their young often in crowded 
cities. They occupy the same nests 
year after year, the male birds repair- 
ing them each season. The stork has 
been considered from ancient times 
as the symbol of piety and filial love. 
The stork belongs to the order 
herodiones, or heron-like BIRDS. 
STOVE. The Romans had stoves 
for heating their baths, but they 
were not like those used now. They 
were square boxes made of brick, 
tiles, soapstone, or slate, and some- 
times so large that they nearly filled 
one side of a room. This kind of 
stove was used generally in Europe 
until iron stoves began to be made, 
and in some of the northern coun- 
tries the broad flat top was the 
sleeping-place of the family. In 
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Sweden and Germany stoves made 
of tiles and plates of porcelain are 
still in use, and some of them are 
made very handsome with paintings 
and ornaments. 

Iron stoves were made in France 
and in Holland.early in the last cen- 
tury, but none of them were good 
for much. In 1745 Dr. Franklin 
first made his stove, which for a long 
time was the best one in use. It 
was like the open iron fireplaces 
often seen in old houses, but was 
fitted with a kind of sliding iron 
door, by which the front might be 
closed up to make the draught 
stronger. As soon as the fire was 
going well the door could be slid 
back, and the stove made into an 
open fireplace. 

Many kinds of stoves are now 


made in the United States: some of. 


cast-IRON and some of sheet-iron; 
some for burning wood and some 
for coal; some for warming rooms 
and some for cooking. Some stoves, 
too, are made out of soapstone, and 
some are made for burning gas or 
petroleum for fuel, instead of wood 
or coal. A range is a cooking stove 
built into the chimney of a house, 
so that it cannot be moved like a 
common stove. It has holes for 
pots and kettles on top, like other 
stoves, and has ovens either at the 
sides or above the top. A furnace 
is a large stove, built usually in the 
cellar of a building, and fitted with 
a chamber where air is heated, and 
from which it is carried in large tin 
pipes through the walls to heat 
rooms above. In this way a single 
large fire is made to heat a whole 
house. Many buildings are now 
heated by steam made in a boiler in 
the cellar and carried in small iron 
pipes into rooms, where it fills a coil 
of pipes called a heater, usually set 
against the wall. This warms the 
air of the rooms and gives a very 
pleasant heat. 

The word stove is from the Anglo- 
Saxon stofa, a bath room, meaning 
a heated room, 
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STRAW, the stem of wheat, rye, 
and others of the cereal or grain 
grasses. Straw has many uses on 
the farm and in the house; and in 
the arts it is made into PAPER and 
plaited into hats and bonnets. The 
best straw for hats is that of a kind 
of wheat which grows in Italy, where 
it is largely woven into braids and 
sent in that state to foreign countries. 
The wheat is cut before it is quite 
ripe, dried in the sun, and afterward 
bleached in the sun and dew, and by 
steaming it with sulphur. It is then 
separated into different sizes, and 
woven into long braids, like tape, by 
women and girls, ready to be sewn 
together to make straw hats and 
bonnets. When finished the braids 
are flattened by pressure, and then 
put up in rolls for sale. The braids 
are of many different patterns, and 
of many qualities from very coarse 
to very fine. Some hats, such as 
Leghorn hats for women and chil- 
dren, are brought to the United 
States from Italy already sewn to- 
gether, and are pressed out and 
finished here. 

What are called chip hats are not 
made, as many think, out of straw, 
but out of splints of the Lombardy 
poplar. Logs of this wood are 
buried in the ground for three years 
to dry out the sap, which, if dried in 
the air, will turn red. When cured, 
the logs are split up into fine splints, 
and woven into braids in the same 
way as straw. In Switzerland an 
imitation of chip braid is made by 
machines out of tape. A great many 
straw braids also are made in Swit- 
zerland and sent to this country. 

Large quantities of straw braid 
and hats are brought here from 
China. The hats are mostly what 
are called grass hats, being made 
out of a coarse kind of grass. The 
hats called Panama hats are brought 
from South and Central America. 
They are made from the leaves of a 
kind of screw palm that grows only 
on the slopes of the Andes. The 


leaves are cut into shreds like straws, 


bleached, and woven into hats around 
a block of wood. Large numbers of 
Indians are employed in this work. 

The straw braid brought to this 
country is made into hats and bon- 
nets by the straw-sewing machine, 
which will sew a hundredaday. The 
hats are then pressed by another ma- 
chine, which smooths them ready for 
trimming at the rate of four a minute. 

The word straw is from the Anglo- 
Saxon streow, meaning litter or what 
is strewn to lie on. 

STRAWBERRY. The strawberry 
PLANT grows wild in all the temper- 
ate parts of Europe and Asia, all 
over the United States from the 
Atlantic seaboard to California, in 
Canada, Mexico, and in Chili and 
other parts of South America, The 
Greeks and Romans knew it but did 
not cultivate it. It was not culti- 
vated in Europe until about the fif- 
teenth century. The plant has long 
runners, with a bud at the end which 
forms roots and leaves, and finally 
a new plant, when the stem joining 
it to the old plant decays. The 
flowers are usually white, and what 
is commonly called the fruit is only 
the enlarged receptacle, or end of the 
flower stalk, the true FRUIT being 
the little seeds on the outside of the 
berry. The berries are usually bright 
red, but sometimes white. The wild 
strawberry is found nearly all over 
the United States, andin most other 
mild climates. The cultivated kinds 
were got by planting the seeds of the 
wild strawberry. Northern markets 
are supplied with berries in the early 
part of the season from Georgia and 
South Carolina, then from the more 
northerly Southern States, next from 
New Jersey, and lastly from New 
England. 

The word strawberry is from the 
Anglo-Saxon s¢reawberze, straw- 
berry. The plant is so called, per- 
haps, from its straw-like stems; but 
some think it should be stray-berry, 
from the straying of its vine. 

STRONTIUM, a metal, one of the 
ELEMENTS. It is pale yellow when | 
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pure, is about as hard as gold, and 
may be hammered into very thin 
plates. It is found mixed with car- 
bon in a carbonate called strontian- 
ite, first found in 1787 in Strontian, 
Argyleshire, Scotland, frem which it 
gets its name. Sir Humphrey Davy 
separated the pure metal in 1808. 
It is found also in different forms 
in Sicily, Switzerland, Austria, and 
Canada, and in the United States in 
New York and Pennsylvania. The 
nitrate of strontium, which burns 
with a splendid crimson light, is 
largely used in making the crimson 
lights of fireworks, 

STURGEON, a large fish with a 
long spindle-shaped body covered 
with a rough skin, and with a flat- 
tened head ending in a three-cornered 
snout, covered with bony plates. Ié 
is found in the seas and rivers of 
Eastern Europe, Western Asia, and 
Northern America, The sturgeon 
of the Caspian and Black seas is 
often ten feet long. Its flesh is much 
eaten, both fresh and salted. The 
roes, washed with vinegar, salted, 
dried, and pressed into cakes or 
packed into casks, is the caviare of 
commerce. ISINGLASS is made from 
the air bladders of the sturgeon, and 
leather from the skin. Of sturgeon 
in the United States, the most com- 
mon are the sharp-nosed, found 
along the coasts of New England 
and Long Island, and the  short- 
nosed, caught in the Hudson river, 
The flesh of both is much esteemed 
for food. 

The word sturgeon is from the 
Anglo-Saxon styrda, Latin sturzo, 
sturgeon. 

SUGAR. The sugar used in the 
United States is chiefly made from 
sugar cane but most of that con- 
sumed in other countries is made 
from the juice of the white sugar 
BEET, Sugar cane first grew in 
Southern Asia, whence it spread 
into Africa; it was carried into 
Spain by the Arabs, and the Span- 
iards took it with them to the 
West Indies, whence it was brought 
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to Louisiana about 1751. It is now 
raised in several of the Southern 
States. In very hot 
sugar cane plantation will last some- 
times for ten years, but in this coun- 
try, where it is cooler, the cane must 
be planted every two or three years. 
It is never raised from the seed, but 
pieces of the cane are cut and plant- 
ed, and new canes sprout from each 
joint. 

Sugar cane is a kind of grass, 
which looks much like Indian corn. 
It has a hard and solid stem that 
grows in joints, and which is some- 
times three times as high as a man, 
but commonly only once or twice as 
high. The leaves are long, ribbon 
shaped, and pointed, and hang over 
like Indian corn leaves. There are 
many kinds of sugar cane, the stalks 
of which are of different colors, some 
being green, some yellow, some 
purple, and some purple and yellow 
striped. 

As soon as the canes are ripe, 
which is usually in August, they are 
cut and taken to the mill to be 
ground, Every large sugar planta« 
tion has its own mill, generally driven 
by steam, where the canes are 
crushed by passing them between 
large iron rollers, which squeeze out 
all their juice. A little lime is put 
into the juice at once and it is heated 
for a short time, because if left to 
itself it would begin to ferment (see 
BEER) or work in less than an hour. 
The lime prevents this and brings to 
the top of the liquid as a scum any 
impurities in it. This is skimmed 
off, and the clear liquid is gradually 
boiled down in large copper pans 
until it is so thick that it will crys- 
tallize, or turn into sugar crystals, 
when it cools. It is then poured 
into great wooden coolers with thick 
sides and about a foot deep, in 
which it cools very slowly. In about 
a day the sugar forms in a soft 
mass in the middle, all the rest being 
molasses. The whole is now put 
into hogsheads with holes in their 
bottoms, whizh are set upon frames 
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over a large vat, and into this the 
molasses is allowed to drip for five 
or six weeks, when the sugar is dry 
enough to be shipped. 

The sugar thus made is the com- 
_ mon brown sugar, sometimes called 
raw or muscovado sugar, from a 
Spanish word meaning unrefined, 
and is usually refined before it is 
used. This is now done sometimes 
at the plantations, but it is generally 
done in the northern United States 
or in England. The sugar is first 
melted in hot water, which is then 
pumped up to the top floor of a high 
building into pans heated with 
steam. Lime is put into the syrup 
and it is let run down to the next 
_ floor through bags made of cloth, 

which strain it. The syrup, which 
looks like sherry wine as it comes 
out of the bags, now runs into great 
hollow cylinders filled with BONE 
black or animal charcoal, which 
takes out all of the color. It is 
boiled again in vacuum pans—that 
is, covered pans from which the air 
is all pumped out with the AIR PUMP. 
This soon takes out all the damp- 
ness and the sugar crystallizes again, 
and this time perfectly white. When 
drained in moulds it becomes loaf 
sugar; but when the syrup is sep- 
arated or driven off by a machine 
which whirls it rapidly around it is 
called granulated sugar. The syrup 
is sold under various names, such as 
sugar-house syrup, golden drips, etc., 
and is used for eating on breakfast 
cakes and for cooking purposes. 
The loaf sugar is sometimes sold in 
loaves, and sometimes cut up into 
square lumps, crushed into small 
pieces, or ground to a powder. 

Beet sugar is made in nearly the 
same way as cane sugar. MAPLE 
sugar is made in the northern United 
States by boiling down the sap of the 
sugar maple. Since 1890 more 
beet sugar than cane sugar has been 
made in the world. In 1904 more 
than four million tons of cane sugar 
‘was made and nearly six million tons 
of beet sugar. 


Sugar is made up of CARBON, 
HYDROGEN, and OXYGEN. There 
are different kinds ot sugar, but they 
are all made of the same things, only 
the quantities are not the same. 
Cane sugar, the most important of 
all, has less hydrogen and oxygen in 
it than grape sugar. Grape sugar, 
which is sometimes called dextrose 
or glucose, and sometimes starch 
sugar, is the kind which is in grapes 
and in many other sweet fruits. It 
is easily made out of starch, which is 
composed of just the same materials 
as sugar; the only difference is, it 
does not contain so much oxygen 
and hydrogen. If now we can add 
enough of these two things to the 
starch to make them equal to the 
amount in sugar, leaving the carbon 
just as it is, the starch will turn into | 
sugar. This is done by boiling the 
starch in sulphuric acid and water; 
the acid forces some of the OXYGEN 
and hydrogen of the WATER to unite 
with the carbon, and makes sugar, 
or rather a syrup in which sugar is 
mixed with the sulphuric acid. The 
acid must now be taken out. This 
is done by putting some chalk in. 
Chalk is carbonate of lime, which is 
made up of carbonic acid and lime. 
When it is put into the mixture the 
sulphuric acid at once combines with 
the lime and frees the carbonic acid, 
which passes off into the air as a 
gas, and the sulphuric acid and the 
lime make sulphate of lime or gyp- 
sum. As this will not dissolve in 
water, the syrup can be easily freed 
from it, and then boiled down until 
most of the water is driven off as 
steam, when the sugar will crystal- 
lize. 

Grape sugar can be made out ot 
sawdust, or out of cotton or linen 
rags just as easily as out of starch. 
for they are formed of the same 
materials, carbon, oxygen, and hy- 
drogen. We have only to alter the 
proportions to change them into 
sugar. 

Grape sugar is not so sweet as 
cane sugar, and is therefore not so 
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valuable; but it is often mixed with 
it, especiaily in making CANDY. 
It is used in the manufacture of 
ALCOHOL, and in the sweeten- 
ing of certain kinds of wine and 
beer. 

The word sugar is from the Hindoo 
shukar, Persian shakur, Arabic suk- 
kurv, which are from the Sanscrit 
sarkara, sugar. 

SULPHUR, one of the principal 
non-metallic ELEMENTS. At com- 
mon heat it is a light yellow, brittle 
solid, without taste or smell. It is 
sometimes found by itself, but 
usually united with some other of 
the elements. Many ores of metals 
are made up of metals united with 
sulphur, - Such ores are called sul- 
phides ; for example, the ore of lead 
called galena is properly sulphide of 
lead, and the ore of iron called iron 
pyrites is sulphide of iron. Free or 
unmixed sulphur is brought mostly 
from volcanic countries; a large part 
of that used in commerce comes 
from Sicily. It is usually in dirty 
yellow lumps, and has to be puri- 
fied. This is done either by melting 
it in pots and drawing off the liquid 
sulphur, or by heating it in close iron 
vessels called retorts, until it boils, 
and collecting the vapor which rises 
from it in a large cool chamber, on 
the sides of which it forms again in 
a yellow powder called flowers of 
sulphur. Sometimes the vapor is 
collected in a liquid form in a small 
hot chamber, drawn off and cast 
into small rolls called roll brimstone. 
Sulphur is much used in the arts, 
especially for making GUNPOWDER 
and MATCHES, for vulcanizing INDIA- 
RUBBER, for bleaching, and for mak- 
ing SULPHURIC ACID. 

The word sulphur is Latin. Brim- 
stone is from the Old English dryz:- 
ston, burnstone, which is from. the 
Anglo-Saxon érznnan, to burn, and 
stan, stone. 

SULPHURIC ACID is made up of 
SULPHUR, HYDROGEN, and Oxy- 
GEN. It is a thick, oily, colorless, 
and very biting liquid, and quickly 
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chars and destroys most animal and 
vegetable substances. It is coms 
monly called oil of vitriol, because it 
was first made from green VITRIOL 
(sulphate of iron) and because it 
pours like oil, but it is now usually 
made by adding more oxygen to 
sulphurous acid. Sulphuric acid is 
one of the most important com- 
pounds in the world. It is largely 
used in the making of most of the 
other acids, as well as of SODA, 
PHOSPHORUS, and ALUM, in bleach- 
ing, dyeing, and calico printing, in 
the refining of PETROLEUM, in the 
making of fertilizers or manures 
for enriching land, and in many 
other ways. 
with metals to form important com- 


, 


Sulphuric acid unites | 


pounds called sulphates; thus we. 
have ALUMINUM sulphate or alum, — 


SODIUM sulphate or Glauber salts, 
MAGNESIUM sulphate or Epsom 
salts, CALCIUM sulphate or GYPSUM, 


iron sulphate or green vitriol, copper | 
sulphate or blue vitriol, zinc sulphate | 


or white vitriol, etc. 


The name sulphuric acid is made |; 
up of the words SULPHUR and ACID, | 


SUMACGH, the common name of 
several kinds of shrubs or trees grow- 


ing nearly all over the world, and |} 
which are much used in tanning, | 
The common { 


dyeing, medicine, etc. 
sumach of the United States is the 
smooth sumach, 
grows ten to twelve feet high, with 


greenish-yellow flowers and_ sour }) 
crimson fruit, growing in clusters. | 
The leaves are often bright scarlet 


and yellow in the autumn. 


The Venetian Sumach of Southern | 
Europe is the common smoke tree 


or fringe tree of the gardens. In 


Italy it is used in tanning; the ; 
leaves are used in dyeing Turkey }) 
red, and the root also is valuable for 


dyeing. 

Poison Sumach, called also swamp 
sumach because it grows in swamps, 
and poison dogwood and_ poison 
elder, is a beautiful shrub from six 
to fifteen feet high. It bears small 
greenish-yellow flowers and in June 


a shrub which , 
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and July nearly round greenish-white 
erries hanging in clusters on stems 


(Poison Sumach (in fruit), Figure one- 
quarter natural size. Below, fruit of the 
natural size. 


Bix to eight inches long. It has a 
ilky juice, which dries like a black 
arnish. The Japanese make 
heir LACQUER varnish from a 
oison sumach very much like 
his. 

Poison Ivy, or poison oak, 
ometimes called mercury vine, 
s also a kind of sumach. It 
ows in two forms, one:a low 
hrub seldom more than three 
eet high, except in California, 
here it becomes quite a large 
ree, and the other a vine which 
lambers over walls, rocks, and 
rees, sometimes to a great 
height. In both forms the 
leaves grow in threes, as in the 
picture, and the fruit is green- 
ish-white berries. It is very 
poisonous, though not quite so 
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Poison Ivy (Poison Oak) in flower. 


one-quarter natural size. 
natural size. 
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much so as poison sumach, and 
often poisons people who only pass 
near it without touching it. 

The Sumach of Trade is the 
crushed or ground leaves of a small 
kind of sumach grown in Spain 
and Italy, especially in Sicily. It 
is valuable for tanning light-colored 
leather and for dyeing cotton cloths 
of a bright yellow. The leaves of 
the smooth sumach and of some 
other kinds are used in this country 
for the same purposes. 

The word sumach is from the 
Arabic swmmag, sumach, 

SUN. The sun is so bright that 
it dazzles the eyes to look at it, and 
it therefore looks like a mass of light 
with rays darting from it on all sides; 
but if it be looked at through a 
smoked glass it will be seen to be 
a bright ball. Unlike the moon, it 
never changes its form, but is always 
round. This is because its light 
comes from itself. In the article 
UNIVERSE it is told that the sun is 
the centre of a group of bodies called 
planets, including the earth, which 
are’all the time rolling round it in 
great circles called orbits. It is also 
told that all the planets and their 
moons are cool bodies, and there- 
fore give out no light and heat, 
but get all their light and heat from 
the sun. Now we know that the 


Branch 
Below, berry of the 
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distance of the sun irom us is so 
great (92,000,000 miles) that our 
minds can scarcely think of it. The 
sun therefore must be very large 
and very hot. It does not look 
much larger than the full moon, 
but it is really many million times 
larger. It would take forty-nine of 
our moons to make a globe of the 
size of the earth, and it would take 
more than one and a quarter mil- 
lion (1,280,000) globes as large as 
the earth to make one of the size of 
the sun. It looks small to us because 
it is so far away. 

Our mind cannot form any just 
idea of the great heat of the sun any 
more than it can of its distance from 
us. Wecan only think of it as an 
immense globe of fiercely burning 
fire, but we know of no heat on earth 
to compare it to. It is so hot that 
nothing on its surface is solid or 
even liquid; everything is in the 
shape of a white-hot gas (see ELE- 
MENT). Most astronomers think 
that it has no solid part, but that it is 
mainly a ball of burning gas, which 
is denser, or more closely packed 

‘together, in the middle, on account 
of the weight of the gas on the out- 
side, but which is kept from turning 
into a liquid by the great heat. 

We cannot see much of the sun 
unless we look at it through a TELE- 
SCOPE. We have to be very care- 
ful in doing this, and use darkened 
glasses, for its great brightness 
would be very apt to blind us even 
if we used only a small telescope. 
Through a piece of common smoked 
glass the sun looks bright all over 
its surface, but through a telescope 
black spots are often seen on it. 
Some of these spots look like great 
hollows large enough to put several 
earths in; but though they are hol- 
lows, they are really not empty but 
are filled with gases. These gases 
stop the light from below and thus 
make them look like black spots. 
Around their edges great banks of 
burning gas glow like blazing fur- 
naces, and both spots and banks of 


flame are all the time changing their | 
shape. But the round sun which 
we commonly see is not all there is 
of it. This is only its denser part, 
and hundreds of thousands of miles 
above it reaches a.mass of burning | 
gases, making an envelope around 
the sun just as the AIR does around f 
the earth. We cannot see this en- 
velope any more than we can see the 
stars in the daytime, on account of | 
the great light of the body of the 
sun; but when in an eclipse the ff 
light of the sun is cut off by the § 
moon so that it does not dazzle our } 
eyes, the burning gases can be seen 
shooting out from the surface of the 
sun hundreds of thousands of miles. & 
They appear of many beautiful col- 
ors, red being most common; and of } 
many shapes which often change. § 
By using an instrument called the | 
spectroscope (Latin spectrum, the | 
image of LIGHT passed through a | 
prism, and Greek skopfezn, to view), ¥ 
by means of which light is separated 5 
into the colors of which it is made, } 
we can tell what the sun is made of. § 
By examining the sun’s light with }} 
this it has been found that many of } 
the ELEMENTS which are on the 
earth are also in the sun, but not in | 
the same form, of course, because #/ 
the heat in the sun is so great that f 
metals are turned into vapor just as } 
water turns into steam here. Among 
the elements found there are Hy-}j 
DROGEN, OXYGEN, SODIUM, BARI-« vA 
UM, CALCIUM, MAGNESIUM, ALU- 
MINUM, IRON, COBALT, NICKEL, 
ZINC, COPPER, and others. 
Like the planets, the sun is all the [I 
time spinning like a top. It turns i 
round once in about twenty-five days 
and eight hours, moving always from fo 
east to west. 
The word sun is from the Anglo- |! 
Saxon sua, sun, 
SUNFISH, the name of a common } 
fresh-water fish, found in all streams fi 
from Maine to Georgia and in the}! 
Great Lake region, but not in the Mis- 
sissippi Valley excepting in the north- 
ern part It gets its name probably 
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from its round shape. In the Lake 
region it is sometimes a pound and 
a half in weight, but is generally 
smaller. The sunfish has many local 
names, such as pumpkin-seed, bream, 
pond-perch, coppernose, sun-perch, 
and sunny. In the spring the female 
builds a nest by clearing a space 
about a foot wide near the bank of 
all plants and then scooping a hole 
three or four inches deep in the clean 
gravel or sand, in which she deposits 
her eggs. She then watches it with 
the greatest care, driving away all 
other fish, until the young ones are 
hatched. 

SUNFLOWER. Almost all the 
kinds of sunflower grew first in 
North America. The name was 
given to it on account of its resem- 
blance to old pictures of the sun with 
flaming rays around it, and not, as 
some say, because it always turns its 
face to the sun. It is often seen in 
old-fashioned country gardens, but it 
so soon exhausts the soil that it is 
not a profitable plant to raise. The 
seeds are sometimes fed to poultry 
and it is given to horses as a remedy 
for heaves. The Indians of the West 
gather for food the seeds of the wild 
Sunflower, which they parch and 
carry on their hunting excursions ; 
they also grind them into meal and 
make thin cakes which they bake in 
the ashes, and they are said to be as 
good as corncakes. The stem of 
the wild sunflower yields also a 
creamy white gum which is chewed 
by Indian and white children in 
Utah. 

SWALLOW. Swallows have large 
wings, a forked tail, and short legs. 
They are very swift flyers and live 
more of the time on the wing than 
any other birds, spending most of 


the day wheeling in circles through | 2 


the air, sometimes soaring very 
high, and_ uttering shrill screams. 
Their food is chiefly insects, which 
they catch in the air while flying, 
their mouth being very large and 
wide. and they even drink on the 


wing, scooping the water up from the ,and th 
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surface of ponds and streams. They 
build their nests of mud, mixed with 
straws, hairs, and soft threads, 
which they plaster on to some build- 
ing, usually under the eaves. They 
lay five or six eggs, and raise two 
broods each season. 

The Barn Swallow is the best 
known swallow in the United States, 
It spends its winter in the Southern 
States, coming north in May and 
going southward again at the end of 
August. It is much like the chim- 
ney swallow of Great Britain in its 
habits, building its nest usually 
against the rafters of barns and 
sheds or inside of old chimneys. 

The Chimney Swallow of the 
United States is properly a swift and 
not aswallow. It also comes from 
the South in the spring and returns 
thither about the first of September. 
It builds its nest in hollow trees or 
unused chimneys, of dry twigs which 
it breaks off from trees as it flies, and 
glues together with a sticky liquid 
from itsown mouth. Chimney swal- 
lows or swifts live in flocks. It is 
amusing to see a large flock of them 
going down an old chimney where 
their nests are: they wheel round 
and round in circles and each time 
they pass over the chimney the lower 
ones drop in until all are safely in, 
They make a loud whirring noise in 
passing in and out of a chimney. 

A kind of swift or swallow in China 
makes the edible birds’ nests so 
much valued by the Chinese for food. 
The nests are a glue-like substance 
which the birds get from their own 
mouths and which they miv asually 
with grass and hairs. It melts easily ’ 
in water, and makes excellent soups, 
and gravies. 

The swallow belongs to the ordet 
asseres, or perching BIRDS. 

The word swallow is from the 
Anglo-Saxon swalewe, swallow. 

SWAN. The swan is one of the 
largest and most beautiful of water 
birds, and has been admired in all 
times for the elegance of its form 
e grace of its movements, It 
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is found in almost all parts of the 
world, living when wild on lakes, 
tivers, and sea-coasts, especially of 
cool countries. Swans, when full 

rown, are usually pure white and 
ee ared bill; but the young, which 
are called cygnets, are bluish-gray 
with a lead-colored bill. They are 
clean birds and take great care of 
their feathers, Their food is chiefly 
the roots and seeds of water plants, 
but they also eat worms, young 
frogs, and small fish. They build 
their nests of grass and reeds, near 
the water, and lay six to eight green- 
ish-white eggs and sit about six 
weeks, The male bird guards the 
nest while the female is sitting, 
and savagely fights anything that 
comes near it. 

Swans show great courage also in 
defending their young, and one has 
been known to drive off even an eagle 
which had attacked her brood. They 
fight usually with their wings, with 
which they can strike very heavy 
blows. A female swan who was on 
the bank of a river with her brood 
of young once saw a fox swimming 
across toward her. She did not wait 
for the enemy to come on shore, but 
took to the water and swam out to 
meet him, and attacked him with 
her wings with such fury that the 
fox was drowned, 

The Black Swan, found in Aus- 
tralia, is much like the white swan 
in form, but is all black excepting a 
few small feathers which are white, 
and has a red bill. These birds live 
when wild in flocks of eight or ten. 
Many have been tamed and they are 
now to be seen in public parks. 

The Tame Swans kept in parks and 
Sublic gardens are descended from 
{Ne wild swan, but differ from it 
a_ little. The young are always 
white instead of bluish-gray. The 
finest tame swans are those called 
Polish swans, which are brought 
chiefly from Germany, where many 
are raised. They are now to be 
seen in almost all our public parks 
that have ponds in them. Great 


numbers are kept on the river 
Thames, in England, many of which 
belong to the Queen, and others to 
companies in London which keep 
them. The cygnets are caught and 
marked every year with the mark of 
the company to which they belong. 

In old times in England the flesh 
of the swan was served on the tables 
of nobles, but this was more on ac- 
count of the scarcity of the bird than 
because its flesh was good. It is 
sometimes eaten now, but its meat 
is dry and has little flavor. 

The ancients called the swan the 
bird of gods and goddesses, and its 
beauty was described by many 
poets. Its voice was called sweet 
and musical, though to our ears it 
is a harsh trumpet-like cry, and it 
was said that in dying it always 
sang a mournful song. From this 
ancient story, which is not true, 
have been made many poems and 
songs. , j 

The swan belongs to the order 
anseres, or goose-like BIRDS, and to 
the duck family. 

The word swan is Anglo-Saxon. 

SWEET-FLAG, a kind of reed 
which grows in swamps and ponds, 
and along the banks of rivers. It is 
found in the cooler parts of North 
America and Europe, and in some 
parts of Asia. Its roots, which have 
a strong smell and a biting taste, 
are used by confectioners in making 
some kinds of candy, by perfumers 
in making toilet vinegar, and some- 
times by physicans. It is also 
chewed sometimes. The leaves 
have a sweet smell when bruised, 
and in old times were used like 
rushes to strew on the floors of 


! houses and churches. 


The name sweet-flag is made up 
of the Anglo-Saxon szwet, sweet, and 
the Danish fee, a marsh plant. 

SWEET POTATO. When‘ Co- 
lumbus went back to Spain after 
his discovery of the New World he 
carried with him, among other pres- 
ents for Queen Isabella, some sweet 
potatoes, Some think these were 
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the first. sweet potatoes ever seen 
out of America, but others think 
that this vegetable was grown in 
China and in India long before this 
country was known, Wherever it 
first grew, it became well known in 
Europe before the white potato, 
and not long after Columbus took it 
to Spain its tubers or roots were car- 
ried to England and sold there as a 
great delicacy; and it is the sweet 
potato which Shakespeare and other 
early English writers mean when 
they speak of potatoes. 

The sweet potato is a creeping 
vine, with leaves commonly heart- 
shaped, and large purple flowers 
with white on the edges, much like 
the morning-glory in form. The 
tubers, which grow somewhat like 
those of the white potato, are really 
underground branches, and not roots. 

They differ much in size, some 
being nearly round and some long and 
pointed ; and also in color, some 


_ being yellow, some red, and some 


pearly purple. The sweet potato is 


largely cultivated in hot countries, 


and gives food to a great many 
people. It is common in all the 
southern United States, and is grown 
as far north as New Jersey and Ohio. 

Sweet potatoes are sometimes 
grown in the South by planting 


_ pieces of the roots, but in the North 


from slips or cuttings. In_ places 
where there is no frost, the vine 
takes root’at the joints and grows all 


. the year round without replanting; 


but in cold places the potatoes are 
planted in warm beds until they 
sprout, and when the sprouts root 
they are broken off and planted. 
Sweet potatoes raised in the North 
are more mealy than those grown 
in the South, because they have 
more STARCH in thein; those from 
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the South are damper and sweeter 
because they have more sugar in 
them 

The sweet potato was first called 
potato by thé early English writers ; 
the word potato is from the Spanish 
batata, which is probably from some 
Indian word, and which was first 
given to the sweet potato and after- 
ward to the white potato. 

SWORD-FISH, the common name 
of a large fish, related to the mack- 
erel; so called because its upper jaw 
is lengthened out into a long weapon 
like a sword, which it uses to stab 
its prey with. The sword-fish is 
usually ten to twenty feet long, 
bluish-black on the back, and white 
below, and the sword is about one- 
third the length of its body. It feeds 
on fish, chiefly mackerel, and may 
often be seen following their shoals 
along the coast of New England. 
It is caught with the HARPOON, and 
its flesh is eaten, although it is rather 
coarse. : 

The sword-fish can go though the 
water very fast, and as it is sometimes 
quite heavy, its blade is thrust into 
its enemies with great strength, It 
often fights the whale, which is too 
clumsy to ward off its attacks, and 
kills it by stabbing it from below. 
Sometimes it runs its sword through 
the bottom of a ship, mistaking it, 
perhaps, for a whale. A ship sailing 
along quietly has all at once felt a 
shock as if a rock had been touched, 
and after getting into port the broken 
blade of one of these fish has been 
found sticking in its side. Persons 
bathing, too, have sometimes been 
stabbed by sword-fish. 

The name sword-fish is made up 
of the Anglo-Saxon swurd, sword, 
and isc, fish. 
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TAMARIND, the fruit of a large 
tree that grows wild in various 
parts of Africa and Asia, but which 
is now cultivated in the West Indies 
and in South America. The fruit is 
a pod, five or six inches long and 
as thick as a man’s finger, contain- 
ing a row of seeds, which are sur- 
rounded by a sour, juicy pulp. When 
the pods are ripe they are picked 
and the fruit shelled out, packed into 
casks, and covered with boiling 
syrup. The West India tamarinds 
are preserved in this way, but those 
from the East Indies are put up 
without syrup. In warm countries 
a cooling acid drink is made from 
tamarinds. It makes a pleasant 
drink for those sick with fevers. 
The wood of the tree is used for cab- 
inet work, but is so hard that it is 
wrought with difficulty. 

The word tamarind means Indian 
date, being made up of the Arabic 
words famr, a dried date, and 
hindz, Indian. 

TAMBOURINE, a musical instru- 
ment of the drum kind, made of a 
thin hoop of wood or metal, covered 
with tightly-stretched parchment, 
and hung with little bells. It is held 
in one hand and played by striking 
it with the knuckles of the other, and 
sometimes with the elbow. The 
tambourine is a very ancient instru- 
ment, and has always been much 
liked by peasant and gypsy dancers. 
It is sometimes used in orchestras, 
and always in negro minstrel troupes. 

The word tambourine is from the 
French fambourin, diminutive of 
tambour, a drum. 

TANAGER. The tanagers, of 
which there are many kinds, are 
found only in America, and chiefly 


in the warm parts. 


One of the most | 


beautiful of them, the scarlet tana- - 
ger, comes from Mexico in April, is | 
found in New York State about the ~ 


middle of May, and afterward in New 
England and Canada. 
bright scarlet, with wings and tail 
glossy black, and the female yellow- 
ish green. 


The male is ~ 


It is a shy bird and lives - 


mostly in woods, seldom coming near | 


houses. 


“chip, churr, 
trees and bushes, and it lays four 
or five greenish-biue eggs, specked 
with purple and brown. The 


scarlet tanager does not like cold © 
weather, and goes southward early- 


in September, flying usually by 
night. It is a very beautiful pet, 
but hard te tame. 

The Summer Red Bird, another 


tanager, is found mostly in the Souths ° 


ern States, but is sometimes seen in 


the Middle States and southern New . 


The 


England in warm weather. 


male is light red, with dusky-brown | 


on the back and on the ends of the 
wing and tail feathers, and the 
females are olive above and reddish 
yellow below. 
light blue eggs. 


The tanager belongs to the order | 


passeres, or perching BIRDS, and 
to the finch family, in which are also 
the larks and sparrows. 

The word tanager is probably from 
tangara, the Brazilian name of these 
birds. 

TAPE, a narrow woven fabric, 
usually of cotton or linen, forming a 
flat cord, used for strings, bindings, 
etc. It is woven on machines made 
for the purpose andis generally put up 
in round rolls of its own width, Bee 
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It lays four or five.) 


It does not sing much, but — 
has a lively chirp, somewhat like- 
Its nest is built in — 
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sides its ordinary uses, tape is much 
used in printing-presses and in paper- 
folding machines, for guiding the 
movements of the paper. 

Tape is from the Anglo-Saxon 
teppe, Greek tapes, carpet. 

TAPESTRY. The art of weaving 
tapestry was known to the Greeks 
as early as Homer’s time, and to the 
Egyptians much earlier. The pretty 
story of Arachne (See ARACHNE, 
C. L. A.), told by Ovid in the Meta- 
morphoses, probably indicates a 
rivalry between the Greeks and the 
Lydians in the art of weaving 
tapestry. The art was introduced 
from the East into Italy and 
France about the ninth century and 
into England in the reign of Henry 
VIII. In France the workmen em- 
ployed in the manufacture were orig- 
inally called sarazéns, indicating that 
the art was derived from the Sara- 
cens. The finest tapestry was made 
by the Flemings. The best period 
of tapestry manufacture was the fif- 
teenth century, when the famous 
tapestries made at Arras gave a 
name to the fabric itself, as in Shake- 
speare (Merry Wrves of Windsor, 
iii. 3.) Soon after the factory of the 
Gobelins was established in Paris, 
and since then Gobelin tapestry has 
been world famous. 

Tapestry must be distinguished 
from embroidery. The famous 
Bayeux Tapestry, so called, is not 
tapestry but embroidery executed on 
canvas with the needle. Tapestry 
is a woven fabric in which needles are 
never used, the threads being carried 
backward and forward by means of 
a little instrument called a broach 
(French droche), instead of a shuttle 
er bobbin, each color and shade of 
color having its own broach. There 
are two kinds of tapestry, called in 
French haute-lésse (high-warp) and 
basse-lisse (low-warp), the first kind 
being woven on upwright looms and 
the second on horizontal looms. At 
the Gobelins the weaving is all done 
in Aaute-lisse and at Beauvais and 
Aubusson in dasse-/sse. Only the 


most highly trained artists are em-. 
ployed, as many colors and shades of 
color are used, requiring the utmost 
skill in the management of the in- 
tricate patterns. In both kinds of 
weaving the weaver works from the 
back, that is, on the wrong side of 
the fabric. In Aaute-/7sse he can oc- 
casionally walk around and look at 
the face of his work to see that he is 
making no mistake, and sometimes 
he has a mirror so placed as to re- 
flect itall the time ; but in dasse-lzsse 
he cannot examine the face without 
the trouble of raising his work from 
its horizontal position. The first 
kind is more apt to be perfect. 

As tapestry is intended primarily 
for decorative purposes, it should be 
hung loosely on the wall, and never 
stretched nor framed. But as early 
as the sixteenth century tapestry 
weavers began to imitate the paint- 
ings of the great masters, reproduc- 
ing even portraits witha skill scarcely 
excelled by the originals, some of 
those in frames in the Louvre being 
easily mistaken for oil paintings. 
The artists in tapestry did not con- 
fine themselves to imitations, but 
made wonderful pictures illustrative 
of mythology, of religious and pro- 
fane history, of the legends of the 
saints, and of the works of the poets 
and romancers, in which truthful 
figures were relieved against back- 
grounds of natural landscape. Many 
of these masterly creations are still 
preserved, having lost but little of 
their original beauty, so carefully 


were their colors selected and 
blended. Splendid collections of 
tapestries are preserved in public 


museums, the most valuable being 
those in Paris, Madrid, Florence, 
and Vienna. 

The word tapestry is from the 
Greek ¢afes, carpet. 

TAPIOCA, a starch-like substance 
obtained from the root of the man- 
dioc or CASSAVA plant. The root 
is grated and thoroughly washed 
in water, and afterward dried by heat 
and made into grains. Where tapi- 
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oca is largely made this is done by 
machinery. The roots are placed 
in revolving cylinders, where they 
are cleansed and finally rasped to 
a pulp which flows into open vessels, 
The 
water is then drained off, and the 
starchy sediment is washed ard dried 
over a fire, when it is packed for sale. 
Much tapioca is made in Singapore 
and Penang in the Straits Settle- 


where it is allowed to settle. 


ments. Tapioca is an important 
food in South America. In the 
United States it is much used in 
soups and for making puddings and 
blanc mange. 

The word tapioca is from the Bra- 
zilian ¢2Azoca, the juice of the cas- 
sava root. 

TAPIR, a_ thick-skinned, hoofed 

animal, found in South America and 
Asia. It looks somewhat like a hog, 
but the legs are longer, and it has a 
long flexible snout which it uses to 
grasp things with. The skin is 
covered with close short hair, and the 
neck has a short stiff mane. ‘apirs 
live in moist tropical forests, and 
usually sleep by day in retired places, 
coming out by night to feed on fruits, 
grasses, and other vegetable sub- 
stances, They are fond of rolling in 
the mud and are good swimmers, 
generally taking to the water when 
pursued. Their flesh is eaten both in 
South ‘America and in Asia. The 
South American tapir, which is about 
6 feet long and 3 feet high, is of a 
uniform brown color. It is found 
almost all over South America east 
of the Andes. The Asiatic tapir, 
-found chiefly in the Malay penin- 
sula, is 7 or 8 feet long, with the 
hinder parts white and the fore parts 
and legs black. 

The tapir is a MAMMAL of the 
order uugulata, or hoofed animals, 
and of the tapir family. 

_ he word tapir is from the Brazil- 
tan fapyra, tapir. 

TAR, a black, impure kind of 
TURPENTINE, made by burning the 
wood of pine and fir trees. Much 
tar is made in the United States, 
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especially in North Carolina and 
Georgia, from the same kind of pine 
trees from which turpentine is got. 
Trees which are too old to yield 
turpentine and dead trees are usually 
A shal- 
low hole is dug in the top of a bank, 
and the bottom and sides rammed 
down hard. A large cast-IRON pan’ 
is put into the bottom of the hole, 
having a spout which sticks out: 
through the side of the bank. The 
hole is then filled full of pieces of. 
pine wood, packed closely so as to’ 
fill the whole space, and covered’ 
over with turf and earth, a place 
being left to set fire to the heap. 
As the wood burns slowly, the tar’ 
melts out of the wood, rans down. 
into the iron pan, and thence off. 
through the spout into barrels, which, 
are bunged and sent off as fast as: 


picked out for making tar. 


filled. Tar is soft when warm and 
runs like molasses, but becomes 
thick and hard in cold weather. 
black color comes mostly from the 
smoke in burning. After all the tar 
has run out of the burnt wood 
nothing but charcoal is left. Wood 


tar is much used for tarring the ropes | 


of ships to preserve them from the 
water, and also for covering wood, 


Tarpaulins are sheets of coarse can=_ 


vas painted with tar, used for cover- 
ing goods to keep them dry. When 
tar is boiled in an open iron pot until 
most of the watery matter passes 
off in steam, it becomes a solid and 


shiny substance called pitch, which | 
is brittle when cold, but becomes | 
Pitch is much | 
used in ship-building, for covering | 
the bottoms of vessels, caulking | 


soft when heated. 


seams, etc. For coal tar see GAS. 


The word tar is from the Anglo- 


Saxon feoru or teru, tar. 
TARANTULA, a large spider of 
southern Europe. It is sometimes 


two inches long in the body, and is 
ashy-brown above and saffron-colored 
below. 
in holes in the ground and in crevices, 
which it lines with a substance like 


It makes no web, but lives 


silk, It comes out to seek its prey 


TARANTULA 


Its’ 


is ia 


_TARPON 


running it down with great swiftness. 


* which it is abundant. 


. The bite of the tarantula, which is 


painful but not deadly, was once 
thought to produce a disease called 
tarantism, believed to be curable 
only by dancing tolively music. The 
tarantilla, a whirling dance for a 
single couple, common in Italy in the 
sixteenth century, was thought to be 
good for it, and gave rise to the 
music of the same name. 

Several kinds of large spiders in 


the warmer parts of America are} 


called tarantulas. They are some- 
times brought from the West Indies 
among bunches of bananas. Their 
bite is poisonous, but is not neces- 
sarily deadly, as some think. 

Thetarantula belongs to the second 
class of articulate ANIMALS. 

The tarantula gets its name from 
Taranto (Tarentum), Italy, near 


TARPON, a salt water fish found 
in the western Atlantic and the Gulf 
of Mexico. It is sometimes caught 
as far north as New Jersey, but is 
plentiful on the Florida coast and 
among the West Indies. It grows 
to be very large, sometimes six feet 
long; and one has been caught that 
weighed 150 pounds. Its body is 
covered with white silvery scales, 
often two and a half inches. wide, 
which are used for decoration, but 
its back is darker. Though it is 
edible, its flesh is coarse and not 
much prized as food. ° The tarpon 
is famous as a game fish, owing to 
its great strength and endurance, 
and the difficulty of taking it with 
hook and line; and it takes a very 
skilful sportsman to capture one. It 
is sometimes called also “ silver-fish ” 
and “ silver-king,” and by the French 
creoles “ grand-écaille "(great-scale). 
On the coast of Texas it is called 
the “savanilla.” 

TAUTOG, See BLACKFISH. 

TEA, the dried leaves of a plant 
that grows chiefly in China, Japan, 
and India, There are many kinds 
of tea, but they are all supposed to 
come from one kind of plant, the 


805, 


TEA . 


difference being made by the differ- 
ent soils and climates in which the 
plants grow, by the time of picking 
the leaves, and by the various ways 
in which the leaves are cured. The 
tea plant is an evergreen shrub which 
when wild grows four or five times 
as high as a man (25 to 30 feet), 
but which when cultivated is kept 
pruned so that it is usually a little 
less than a man’s height. It- is 
raised from the seed, and the plants 


The Tea Plant. 


begin to yield when three years old; 
they give the most leaves when eight 
or ten years old, and after that give 
less and less, and new plants are set 
out in their place. 

In China tea plants are usually 
cultivated in small plantations, and 
the leaves are picked by the family. 
The first picking takes place in April 
and is made up of buds and very 
young leaves. The shrubs soon put 
out more leaves, and a second pick- 
ing is made in May, This is usually 
the most important crop. A third 
crop is picked about the middle of 
June, and a fourth in August. The 
leaves of the last picking are large 
and coarse, and make the poorest 
tea. Inthe picking season Chinese 
family groups may be seen on all the 
hillsides gathering the leaves. Each 
picker has a small bamboo basket 
slung by a cord around the neck, so 
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as to leave both hands free. The 
leaves are gathered very fast, and 
the baskets when filled are emptied 
into larger ones, which are carried 
to the curing places. 

Teas are of two kinds, green and 
black teas, which are made from 
the same leaves, but are cured differ- 
ently. When the leaves are dried 
quickly they make green tea, but 
when they are allowed to dry slowly, 
so that they ferment or work a little, 
they turn black and make black tea. 
The leaves are first slightly dried in 
shallow baskets in the sun, and are 
then put, 2 few at atime, in an iron 
or copper pan, heated usually over 
a charcoal fire, and stirred until they 
are dry enough, when they are 
emptied upon a table, where other 
workmen roll them with their hands 
into the little rolls in which we see 
them. They are afterward dried 
again, sorted, and made ready for 
packing. Black teas are often col- 
ored green with Prussian blue, TUR- 


MERIC, and other things. The] 


Chinese do not dye the teas they use 
themselves, but only those they send 
to foreign countries. Teas are packed 
in chests lined with thin sheet 
LEAD, and with a thin, silky, straw- 
colored paper made from the bark 
of the paper MULBERRY. When the 
tea is poured into the boxes, a man 
gets in and stamps it down with his 
feet until the chest is filled tight, 
when the lead is soldered over it and 
the wooden cover nailed on. 

In China and Japan tea is the com- 
mon drink of the people, and there 
are public houses where it is sold in 
all the towns and along all the roads. 
It is always drunk clear, and never 
with milk and sugar, as we drink it. 
Rich Chinese make their tea in the 
cup, by putting in some of the leaves 
and pouring boiling water over them, 
but the poorer classes use a teapot. 
In Japan the leaves are sometimes 
ground to powder, so that they may 
be drunk with the tea. The Rus- 
sians use lemon juice instead of milk 
and sugar, 


| 


The Japanese have.a iegend to ex-. 
plain the origin of tea. They say 
that a priest, who went from India 
to China about the beginning of the 
sixth century, fell asleep one day. 
when he wished to watch and pray, 
and in a moment of an zer cut off his. 
eyelids and threw t.:m on_ the, 
ground, where they grew into the tea _ 
shrub, the leaves of which are good 
to prevent sleep. But the Chinese 
never heard of this story, and, as they. 
cultivated tea more than two thou-. 
sand years before Christ, it is more. 
likely that it was carried from China | 
to India than from India to China. 

Tea was first made known in) 
Europe by the Portuguese in the, 
first half of the sixteenth century, | 
but the habit of tea-drinking was | 
introduced by the Dutch early in. 
the seventeenth century. The Eng-| 
lish began to drink it about 1650, | 
As first its price was very high, $30 
to $50 a pound, but by the end of, 
the century it became cheaper. | 
Most of the tea used in the world. 
comes from China, but a good deal 
is sent from Japan and India, and, 
some from Java, Ceylon, and Brazil. 

The word tea is from the Chinese ; 
cha or tcha, tea. 

TEAK, an East Indian timber- 
tree, which grows in India, Burmah, | 
Siam, and the Malayan Islands. It 
is noted for size and beauty, some- 
times reaching nearly 200 feet in. 
height, with 4 girth of 20 to 25 feet, 
Its timber, of a yellowish-brown, | 
straight-grained, and easily worked, | 
is remarkable for weight, strength, | 
hardness, and durability. It is used | 
in the East for building temples and 
houses, but its most important use is ‘ 
in ship-building, for which it is con- 
sidered the best timber known. Ves- | 
sels built of it have lasted a hundred | 
years, a kind of resinous oil in the | 
wood saving it from decay and : 
preventing iron-work from rusting. 
The oil is extracted from it in Bur- ' 
mah and used as a medicine, as a 
substitute for linseed oil, and as a | 
varnish, A kind of tar also is made | 
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from it, and a red dye is got from 
| the leaves. - 

The word teak, formerly also teek, 
is from the Malayan /ekka, the teak 
tree. 

TEAZEL, the burr or head of the 
teazel plant, used for raising a nap 
on woollen cloth. The plant, whic 


grows wild in the mild parts Off 
Europe and Asia, isa coarse hairy oF} te! 
prickly biennial. The fuller’s teazel; eo 
cultivated in Holland and France, 

which is supposed to have come from# 
the wild kind, bears a bur 24 inches!"N 


long and 14 inch in diameter, cov- 
ered with strong, sharp hooks. 
These burrs, cut lengthwise into 
halves or quarters, are fastened to a 
wooden roller which revolves while 
the cloth passes beneath it and 
teazels it—that is, raises up anap on 
it. Many attempts have been made 
to find something to do the work of 
the ‘teazel, but it is considered the 
best thing for the purpose, because 
the hooks while strong enough to 
raise the nap, will bend or break if 
“they come against a knot or other ob- 
struction. 

The word teasel is from the Anglo- 
Saxon ¢@sai, from z@san, to pluck, to 
tease. 

TELEGRAPH, an instrument to 
send messages to a distance by 
means of electricity; usually called 
the electric telegraph, or the electro- 
magnetic telegraph, because it is 
worked by an electro-magnet. Be- 
fore the invention of the electric tele- 
graph, messages between places 

‘were sent by means of bonfires on 
hills, and by the semaphore (Greek 
 sema, sign, and pherezn, to bear), 
akind of telegraph consisting of a 
"series of tall poles or masts in sight 
of each other, fitted with wooden 
arms to be used by day, and by lan- 
terns to be used by night. A mes- 
sage spelled out by the arms or lan- 
terns on one pole was repeated by 
the next one, and so on until it was 
carried to the end of the line. By 
means of the semaphore telegraph 
the escape of Napoleon from Elba 
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was known in Paris soon after his 
landing on the coast. The sema- 
phore is still used on railroads to 
give the signals for the block system, 
Ships at sea telegraph to each other 
by means of flags by day and by 
lanterns and fireworks by night. 
Electric Telegraphe Though 


€ New York, in 1832-35. < 
oseph Henry (1797-1878) of Albany, 
. Y., afterward of Washington, 
had shown before 1831 how the 
electro-magnet could be used in 
sending signals by an electric current, 
and Morse used the principle made 
known by him. Much credit, too, is 
due to Alfred Vail (1807-59) of 
Speedwell, New Jersey, who early be- 
came Morse’s assistant and helped 
him in making the various instru- 
ments needed. But for him and his 
father, Stephen Vail, who furnished 
the money for the experiments, 
Morse would scarcely have succeeded 
so soon in bringing the telegraph 
into public use. It took a long time 
to perfect the instruments, and many 
other names are connected with 
telegraphy as inventors or improv- 
ers: in England, Wheatstone and 
Cooke; in France, Ampére and Bré- 
guet; in Germany, Steinheil and 
Siemens; and in America, House, 
Phelps, Gray, and Edison; but the 
Morse system is still the one in most 
general use all over the world. 

To understand how the telegraph 
works the articles ELECTRICITY and 
MAGNET should be read before this 
one. The telegraph is made up of 
four separate parts: the generator 
or battery to get the electricity from ; 
the conductor or insulated wires, 
by which the electric current is 
carried to any distance; the trans- 
mitter, or instrument which regulates 
the flow of electricity so as to make 
signals ; and the receiver or register, 
records the signals. The 
generator is made up of one or 
more Voltaic batteries (see ELEC- 
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TRICITY), each of which is com- 
posed of a number of cells connected 
together in a series. The Grove 
cell was formerly much used; then 
the Daniell cell; but a 
cell called the gravity cell, 
which is as good and 
cheaper, is now generally 
used, To send a message 
a long distance a stronge 
battery is needed than for 
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B C to Washington; D being the 
register, or instrument at Washing- 
ton which makes the signals or little 
marks on the strip of paper. To 


-— 


a short distance. A bat- 77 
j| <x, <= 
tery can be made stronger V}'6 


by adding more cups or 
cells to it. 

To telegraph from one 
place to another it is necessary to 
have a wire stretched between the 
two places for the electric current 
to flow over, Iron wire is gener- 
ally used, because it is stronger and 
cheaper than copper. In some 
countries the wire is covered with 
gutta percha, so that the electricity 
cannot get away from it (gutta 
percha being a non-conductor), and 
buried in the ground; but in the 
United States wires are usually 
stretched upon high poles. As the 
electricity would get away and run 
down the poles to the earth if the 
wire should touch them, the wire is 
fastened to glass knobs, glass being 
also a non-conductor. The electric. 
ity, being thus kept to the wire, will 
flow freely between the places where 
the wire is stretched. But to make 
the current flow something else is 
needed. If you will look at the pict- 
ure of the Voltaic battery in the 
article ELECTRICITY (Fig. 7), you 
will see that it is necessary to have 
two wires, one from each end of the 
battery, and that the two ends of 
these wires must be brought together 
before the electric current can flow 
round and round. It is just the 
same in the telegraph. Suppose 
that we wish to build a telegraph 
from New York to Washington, as 
shown in the picture Fig. 1, where 
A is the Voltaic battery in New 
York, 


tight hand cup we stretch the wire 


Fig. 1.—Plan of Electric Telegraph. 


make the electric current flow round 
and round, as in the Voltaic battery 
in ELECTRICITY (Fig. 7), we ought 
to have another wire stretched back 
from D to A and joined to the zine 
plate in the left hand cup of the 
battery. This would complete the 
circuit, as it is called, and the curs. 
rent could then keep on flowing 
round and round When the tele- 
graph was first made it was thought 
necessary to have such a second 
wire, but it was soon found out that 
if the two ends of the wire were put 
down into the earth, the earth itself 
would carry the current back just. 
as well as or even better than a 
second wire would. So, instead of 
putting up a second wire, which. 
would add much to the cost of the 
telegraph, the ends of the wires at 
New York and Washington are now | 
carried down into moist ground and 
fastened to large metal plates, as 
shown at E and F, 


New York along 
Washington, thence down through 
the plate E into the earth, thence / 
through the earth to F, and up 
the battery at A, thus making the 
electric circuit complete. : 
This current must flow freely all j 
the time, else we cannot telegraph, | 
for it is by stopping it quickly and | 
then letting it flow again that we | 


From the copper plate in the | are enabled to make the signals, | 


When the flow of electricity round a 
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circuit is stopped, the circuit is said | The key is made a part of the elec- 
to be broken, and when it is allowed | tric circuit by the wires M and R, sa 
te go on again it is said to be closed, | that the current flowing from New 


Fig. 2.—-Telegraph Key. 


The circuit is broken and closed by 
means of a little instrument called a 
key, shown in the picture, Fig. 2. 


York to Washington comes to it 
through the wire M, passes through 
the bar N into the bar P, and thence 
out through the wire R. The cur- 
rent will flow through only when 
the knob on the end of N is pressed 
down so that it touches P. As 
shown in the picture, N does not 
touch P, and the circuit is therefore 
broken, but a slight pressure of the’ 
finger will bring it down so as to 
close the circuit. When the press- 
ure is taken off from N it will 
spring up again and the circuit will 


Fig. 3.—Telegraph Register. 


be again broken, Thus by pressing 
on the key and letting it spring up 
again, the circuit may be closed and 
broken at pleasure. 

Now to understand exactly how 
the dots and lines of the telegraph 
are made by closing and breaking 
the circuit, we must study the pict- 
ure, Fig. 3, which shows the regis- 
ter at the Washington end of the 
line, marked D in Figs 1. In this 
m m are two electro-magnets, or 
‘pieces of soft iron wound round with 
a great length of fine copper wire, the 
two ends of which are seen at R and 


W under the table. These ends are 
so connected with the wire B C (Fig. 
1) that when the electric current 
passes from New York to Washing- 
ton it enters the register by the wire 
R (Fig. 3), passes through the cop- 
per wires around the magnets 77 7, 
then out through the wire W, and 
thence through the earth back again 
to New York. While the electric 
current is passing through the coils 
of wire around the electro-magnets 
they are magnetic and will attract 
iron like any other magnet; but as 
}soon as the circuit is broken they 
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lose their power and become only 
soft iron again. Above the electro- 
magnets is a metal bar Z, which is 
so fastened at @ that it can move up 
and down a little. When the circuit 
is closed so that electricity is flowing 
through the coils of the magnets, 
the end a of the lever is drawn down 
and the end s is pushed up. The 
end s has a steel point on it which 
is thus pressed against the roller un- 
der which the strip of paper passes. 
The paper, ZZ, is drawn slowly un- 
der this roller by means of clock- 
work, ¢. 

Now, when the telegraph operator | 
in New York presses on the key 
(Fig 2) so as to close the circuit, 
the magnets a m (Fig. 3) at the 
Washington end of the line become 
magnetic, the end a of the lever is 
attracted and drawn down by the 
magnets, the other end sis pushed 
up, and the steel point presses 
against the paper and dents a line in 
it. This line will be made as long 
as the key is kept pressed down in 
the office in New York; but as soon 
as the operator takes his finger from 
the key, the circuit will be broken, 
the magnets in the register at Wash- 
ington will lose their power on the 
lever, the end s will drop down, and 
a blank space will be left on the 
paper. If the operator in New 
York taps on the key so as to close 
the circuit only for an instant, a dot 
will be made on the paper in Wash- 
ington. It is not really a dot, but a 
part of a line, as shown in the table 
below. By pressing on the key a 
short time, a little longer time, or | 
not at all, the operator can make 
dots, lines, or blank spaces on the 
paper in Washington ; and by put- 
ting together lines and dots in differ- 
ent ways all the letters of the alpha- 
bet may be made, so that any kind 
of a message may be sent. 

The so-called Morse alphabet was | 
made in 1837 by Alfred Vail. whose 
father furnished the money to ena- 
ble Morse to perfect the telegraph. 
This alphabet, which is stil] used iv 
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the United States and Canada, an 
in a modified form all over the con 
tinent of Europe, is made up wholk 
of dots and lines, the letters mos 
used being the simplest : 


A Nes i+ = 
Be a (Oye Z~o—mne 
c is Piss. - rem a 
esis y-- — ey 
z- ee 8 
P= = S-~- j6----- 7 
Ga 2 ie 7——-<a 
ive, [veo 
f---- |w--= }Bo 
BS tee Kras wks an 
i ) ee eee 
Te Zima = J Soe 


Multiplex Telegraphy. In 187: 
Joseph B. Stearns of Boston fount 
out how to send two messages ove 
the same wire, one from each end, a 
the same time. Before this eacl 
message had to have its own wire 
which added greatly to the cost oa 
telegraphing. At first Stearns’ sys 
tem, called the duplex (double) sys 
tem, was used only on short lines 
but it is now used everywhere, eve: 
on the Atlantic cables. Two setsc 
telegraph instruments are connecte: 
with the wire at each end, one se 
being so arranged that it is sensitiv 
only to electric signals that come ou 
of the wire sent from the other en: 
of the line, while the other, operater 
by another man, sends signals int: 
the wire which are carried to th 
other end without affecting the firs 
set of instruments. 

Duplex telegraphy soon led t. 
diplex telegraphy, invented in 187) 
by Thomas A. Edison, that is, send 
ing two messages over one wire i: 
the same direction at the same time 
This was succeeded by quadruple) 
telegraphy, also by Edison, or th 
sending of four messages, two in eac! 
direction, at the same time; an 
then by sextuplex, or the sending o 


at the same time. In this three dif 
ferent strengths of current are usec 
all in one direction, none of whicl] 
interferes with the other, though al 
sent at the same time, | 

Next came still another advance 


| 
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called multiplex telegraphy, a system 
by which many messages may be 
sent in one direction, or in opposite 
directions, at the same time. Thus, 
one wire may be made to do many 
times the amount of business that 
was possible under the old system. 

Automatic Transmitter. The 
number of words sent over a wire in 
a given time by the Morse instrument 
is limited by the speed with which 
‘the operator can work the key. The 
average of a skilled operator is about 
twenty-five words a minute, though 
as many as forty-two have been sent. 
To increase this speed the automatic 
transmitter by which messages are 
sent automatically or by the machine 
itself, has been devised. The mes- 
sages are sent by means of a strip of 
paper, with many little holes in it, by 
which the circuit is opened and closed, 
the point of the key passing through 
each hole as the strip moves along, 
and connecting with a metallic sur- 
face beneath. Several hundred 
words a minute may be sent by this 
method. The most successful ap- 
paratus of this kind is Wheatstone’s, 

Printing Telegraph. An_ instru- 
ment which prints the message in 
Roman letters instead of in the dots 
and dashes of the Morse alphabet 
was invented in 1847 by Royal E. 
House of Vermont. Others made 
improvements on this, among them 
_D.E. Hughes of Kentucky, in 1856, 
whose instrument is much used in 
France. G.M. Phelps, of Troy, New 
York, made still further improve- 
ments, and his apparatus is now used 
‘somewhat in this country. Stock 
telegraphs for telegraphing stock and 
market quotations are printing ma- 
chines. There are several kinds, the 
Scott, the Phelps, the Edison, and 
others. 

Most printing telegraphs make their 


records on long, narrow strips of | p 


apex, like those used in the Morse 
instrunient, but one patented in 1904 
by J. C. Barclay, of New York, is 
used with an ordinary typewriter 
which prints messages at the other 
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end of the line like any type-written 
page. This is very useful to news- 
papers, for an operator in New York 
can sit at his typewriter and send 
neatly printed copies of the dispatches 
he receives to every newspaper office 
in Chicago or any other city with 
which he is in communication. 

Train Telegraphing. Telegraph- 
ing to and from a railway train in mo- 
tion was not made practicable until 
Edison and L. J. Phelps showed how 
it could be done. Itis not necessary. 
to have any wire connection between 
the train and the line of wire beside 
the track; for it has been found by 
experience that no matter how fast 
the train may be moving, signals 
upon the wire will fly across the 
space between it and the metal roof 
of the car. The operator in the train 
has at his ear a telephone connected 
by a wire with the metal roof, and 
thus receives any message sent to 
him over the wire; and by means of a 
telegraphic instrument held in his lap 
is enabled to telegraph as directly as 
if he were connected with the line 
wire. 

Submarine Telegraph. Tele- 
graphing by means of wires laid 
under water was tried almost as soon 
as the electric telegraph was in- 
vented. In 1842 Morse laid a cable 
from the Battery in New York to 
Governor’s Island, but it was de- 
stroyed bya vessel’s anchor before he 
could use it. The next year Samuel 
Colt, inventor of the revolving pistol, 
laid one from Coney Island to New 
York, and worked it successfully. 
Soon after a wire was laid across the 
Rhineat Cologne. In 1850 a copper 
wire covered with gutta percha was 
laid between Dover and Calais, and 
the next year another with four 
wires, which worked well. Many 
other cables were laid in different 
laces, and in 1858 was made the 
first attempt to lay a submarine 
cable across the Atlantic. Messages 
were received for a few weeks and 
then the cable ceased to work. In 
1866 another cable was successfully 
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laid, and since July 27 of that year 
communication has not been inter- 
rupted. 

About 200,000 miles of submarine 
cables are now in use, enough to 
girdle the eartheight times. Fifteen 
cables have been laid between Europe 
and North America, of which nine 
are now (1905) active, the others 
being “dead” or practically worn 
out. Transatlantic cables are con- 
trolled largely by two companies, 
the Anglo-American, with lines from 
Valentia, Ireland, to Newfoundland, 
and the Commercial Cable Company, 
whose lines run from Waterville, Ire- 
land, via the Azores, to Canso, Nova 
Scotia. A French company has 
lines from Brest, France, to Cape 
Cod, and a German company from 
Emden, Germany, via the Azores, to 
New York. In 1903 a Pacific cable 
from San Francisco to Honolulu was 
opened, and afterwards extended 
to Manila. Another Pacific cable, 
about 8000 miles long, connects Van- 
couver, via the Fiji Islands, with 
New Zealand and Australia. Other 
submarine cables run from England 
through the Mediterranean and Red 
Seas to Aden, across the Indian 
Ocean to Bombay, connecting with 
Madras, Singapore, Hong Kong, 
and Manila, and thence to Australia 
and New Zealand. Still others con- 
nect England via South Africa with 
Australia and New Zealand, about 
15,00¢ miles. There are also num- 
. €rous smaller submarine cables, more 
than 1700 in all parts of the world. 

Submarine cables are very care- 
fully made with a core of copper 
wires covered with gutta percha, 
then with jute or hemp yarn, and 
finally wound with soft iron wire. 
The ends near shore are made 
much thicker and stronger than the 
middle part. 

In telegraphing through an ocean 
cable a very weak battery has to be 
used, about as strong as is needed to 
ring an ordinary electric house bell. 
With so weak a battery the ordinary 
Morse receiver cannot be used, and 


some other means had to be devisec 
for reading the signals. For a long 
time a delicate magnetic needle wa: 
used, the motions of which wer 
observed by watching a spot of ligh 
reflected on a screen in a darkenec 
room, But as it required great skil 
to read such signals, and as they 
made no record, another instrument 
called the siphon recorder, inventec 
in 1867 by Sir William Thomson 
was substituted, which makes < 
wavy ink-line on a tape at the rate 
of forty to-forty-five words a minute 
These wavy lines are as easily reac 
by experts as the Morse signals. “As 
it costs 25 cents a word to telegraph 
by the Atlantic cable, messages are 
usually sent in cipher, so that a single 
word may stand fora whole sentence 
Telegraphing is now done so rapidly 
that one’can send a message to Lon 
don and get a reply within four min- 
utes. Between ten and _ twelve 
o'clock of every business day about 
800 messages pass between the stock 
exchanges of New York and Lon. 
don. 

Wireless Telegraph. In _ the 
article ELECTRICITY is told how an 
Englishman, James Clerk Maxwell: 
found out that electric waves are 
transmitted in all directions, like 
sound waves in air, and that thes 
waves travel with the speed of light 
In 1887 Heinrich Hertz, a Ger 
man, proved this by experiments, 
and these waves have since beer 
called “Hertzian Waves.” In 1895 
Guglielmo Marconi (C.) P,P.) ae 
Italian, thinking that this made pos- 
sible telegraphing without wires, in- 
vented an apparatus by which electric 
vibrations in one instrument causec 
similar vibrations, by means of these 
waves, in another instrument ata dis: 
tance. The first of these ae 


is called a transmitter, the second z 
receiver. 

Though the apparatus is hard tc 
understand without seeing the in- 
struments, the following diagrams 
will give some idea of the princi 
In these Fig. 1 shows the transmitter, 
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and Fig. 2 the receiver. In Fig. 1, 
Bis a battery ; K is a key by press- 


| ing which the primary coil of an in- 


duction-coil (see ELECTRICITY), I, is 
closed: SS are the terminals of the 
secondary coil of the same; G is a 
spark-gap, so called because the 
electric spark has to leap across it; 
L is a wire leading toa metal plate 
high in the air, and L' a wire leading 
to E, the earth. 


Fig. 1. Transmitter. 


nature of the coherer. This, in its 
simplest form, is a small glass tube 
containing ateachenda metal plug, 
with a short space between the two 
filled with metal filings, usually silver 
and nickel. When an electric wave 
passes through the coherer, the 
metal filings cohere—draw closer to- 
gether—thus closing thecircuit, hence 
its name. Before it is ready to re- 
ceive another wave the coherer must 
be put back into its original state, 
which is done in the instrument by 
alittle device called the “tapper,” 
which shakes the filings and causes 


them to “ decohere.” 


Now, going back to Fig. 1, when 
the key K is pressed the circuit is 
closed, the electric current from the 
battery B passes through the in- 
duction-coil I, causing a spark to 
leap across the spark-gap G. By 
this electric waves are sent invisibly 
through space by the aerial and 
earth plates, and, radiating in every 


In Fig. 2, C is the coherer; Lisa 
long wire leading from one end of C 
to a metal plate high in the air, and 
L’ a wire leading from the other end 
of C to E, the earth; Bis a voltaic 
battery (see ELECTRICITY) the poles 
of which are connected with the ter- 
minals of C; and I is an electric 
bell or sounder. 

Before telling how the apparatus 
works, it is necessary to explain the 


Receiver. 


Fig. 2. 


direction, a portion of them come 
into contact with the aerial and 
ground plates of the receiver. They 
are then carried by the conducting 
wires to the coherer, in which the 
filings cohere, closing the circuit 
through the battery B, and sounding 
the bell or sounder at I. The tap- 
per then operates, decohering the 
filings in the tube, and the coherer is 
then ready to receive another wave. 

As these various actions require 
time, the transmitting key can be 
operated but slowly, each dot and 
dash of the Morse alphabet being 
given time for the passage of a good 
spark. Therefore only twelve to 
fifteen words per minute can be 
sent. Marconi claims to have re- 
ceived signals across the ocean, but 
no system of transatlantic wireless 
telegraphy has yet been perfected. 
But steamers, with a wireless equip- 
ment on board, are kept in constant 
communication with the shores dur- 
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ing an ocean voyage. Vessels in 
distress are able to signal to other 
vessels at sea or to stations on shore 
and incoming steamers to announce 
their arrival before coming in sight 
of land. Wireless telegraphy, too, is 
not affected so much by storms as 
ordinary telegraphy, and messages 
have been sent by it when telegraph 
wires were down or communication 
was cut off by atmospheric dis- 
curbances. 

As wireless telegraphy is not yet 
perfected, many scientists have been 
experimenting with it since Marconi 
proved its practicability, with the 
result that we now have several 
systems. Among these are the 
Lodge system, devised by Oliver J. 
Lodge; the Slaby d’Arco system; 
the Fessenden system, invented by 
Reginald A. Fessenden, of Pitts- 
burg; the Braun system, by Ferdi- 
nand Braun, of Berlin, the De Forest 
system, and others. Great Britain 
has adopted the Slaby d’Arco 
system, Italy the Marconi system, 
Germany the Braun system, and the 
United States the De Forest system. 
The last named, in charge of the 
Navy Department, has stations on 
the Atlantic coast from New England 
to Florida, and at Key West, Pan- 
ama, and on the Pacific coast to the 
Aleutian Islands and Alaska. The 
Station in the Aleutian Islands will 
connect with Kamchatka and Japan, 
and thence to the Philippines and 
the far East. Stations have been 
built also to connect New York 
overland with Buffalo, Cleveland, 
Chicago, St. Louis, and other im- 
portant cities, and from Key West 
to Cuba, Porto Rico, etc. “All the 
battle ships, cruisers, and other ves- 
sels of the navy are now fitted 
with apparatus working on_ this 
system, which was adopted by the 
goverment in Igo4 after many 
thorough tests, 

The word telegraph means far 
writer, bing made up of the two 
Greek words ede, afar, and Lraph- 
ezv, to write. 
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TELEPHONE. In the §articl 
MAGNET is told how currents o 
ELECTRICITY are made to flov 
through a wire wound round a stee 
magnet by bringing a piece of sof 
iron near the end of the magnet an 
drawing it away again. Inthe mag 
net told about there the wire i 
wound round it, and the two end: 
are then joined together. But sup. 
pose that instead of one there ar 
two magnets, marked @ and 6 i 
Fig. 1, which are separated fron 
each other. Let the wire be firs 
wound round the magnet a, ther 
carried to a distance and wounc 
round the second magnet 4, anc 


Fig. 1.—Magnets joined by Wire. 


finally brought back and joined te 
the part around the first magnet 
The electric circuit will thus be com- 
plete, and a current excited in the 
coil of the first magnet will flow, 
round the second magnet and back 
to the first. If the wires were con- 
nected with a Voltaic battery (see 
ELECTRICITY) the current would 
flow all the time; but if we make 
the current by putting a piece of 
soft iron near to the end of the 
magnet, it will flow only when we 
bring the iron near to and draw it 
away from the magnet, thus break. 
ing up the flow into many little 
currents. If we use, to excite the 
electric current, a sheet of soft 
iron, so thin that it can easily be 
made to vibrate, or tremble, the cur-| 
rent will flow through the wires much 
like waves, which will be large or 
small just as the vibrations or trem- 
blings of the iron plate are large or 
small. 

You will remember (see MAGNET) 
that as a magnet will make electric. 
currents, so electricity will make 
changes in a magnet: When the 
magnet @ has its magnetism changed 
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or excited by the soft iron plate ¢, a 
current of electricity is caused to 
flow over the wire and around the 
magnet J; this current will make a 
change in the magnetism of tie ag- 
net 4, like that caused in @ by its iron 
plate, and the magnet 4 will act on 
its plate @ and cause it to vibrate or 
quiver in the same way as the plate 
¢was made to vibrate or quiver in 
front of the magnet a. 

Now, if you can understand this 
you can understand how the tele- 
phone works. Next (Fig. 2) isa 
picture of a real telephone, with a 
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wire stretched from New York to 
Philadelphia. The instruments a’ 
each end are made alike. In the New 
York telephone, A is the magnet, 
M the helix or coil of copper wire 
wound round a kind of spool at one 
end of the magnet, and C the thin 
plate of softiron. You will note that 
the end of the magnet comes pretty 
close to the plate. In the Philadel- 
phia instrument B is the magnet, H 
the helix, and D the iron plate. The 
wire between the two cities is shown’ 
in W W;; but instead of being car- 
ried back again as in Fig. 1, its two 


Fig. 2—Plan of Telephone. 


ends are carried down and fastened 
to the plates G and G, which are 
buried in the ground. The circuit 
is thus made complete through the 
earth, as is told about in TELE- 
GRAPH, and the electric current will 
flow round and round just the same 
as if the wires were stretched all 
round as in Fig. I. 

Each instrument has a mouth- 
piece, or kind of funnel, to talk into. 
The one in New York is shown at 
S, and the one in Philadelphia at T. 
These funnels are round (those in 
the picture are cut through, so as to 
show only a section) and have a 
small round hole in them, opening 
on to the middle of the thin iron 
plates, Cand D. The outside of one 
is shown in Fig. 3. In the article 
SOUND is told how waves of sound 
cause anything to vibrate or quiver 
when they strike against it. Thus, 
when a sound is made in the mouth- 
piece S, the waves of sound cause 
the iron plate C to vibrate, These 


vibrations, which make the plate 
move backward and forward in 
front of the end of the magnet A, 
cause quivers or tremors (Latin 
tremor, a trembling) in the magnet, 
and these make electrical currents 
in the coils of wire of the helix M; 
these electrical currents pass over 
the wire W W to the helix H in the 
telephone in Philadelphia, and cause 
the same kind of tremors in the mag- 
net B, which carries them to the iron 
plate D, and it is thus made to vi- 
brate in just the same way in which 
the plate C was made to vibrate by 
the waves of sound. These vibra- 
tions in the plate D will then strike 
the air near it and cause like vibra- 
tions in it, making waves of sound 
which will reach the ear of the per- 
son using the telephone in Philadel- 
phia, and make just the same sound 
as was made in the New York in- 
strument. Thus persons can talk 
backward and forward between two 
distant places with nearly as much 
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ease as if they were in rooms next to 
each other. When the operator in 
New York wishes to speak to the 
operator in Philadelphia, he first 
makes a signal to him, and the one 
in Philadelphia puts his telephone 


to his ear tolisten. The onein New 
York then puts his telephone to his 
mouth and talks loudly and clearly 
into the mouthpiece. His words set 
the iron plate vibrating and the vi- 
brations are carried through the 
magnets and over the wires, as told 
above, to the iron plate in Philadel- 
phia, which makes the same kind of 
sound waves in the ear of the opera- 
tor there, and he thus hears every 
word or sound made at the other 
end of the line in New York. If now 
the Philadelphia operator wishes to 
answer the one in New York, he 
put his telephone to his mouth and 
talks through it in just the same 
way that the New York man did 
through his, while the New York 
man puts his to his ear to listen. So 
the same telephone can be used to 
talk through and to listen with; but 
it is better for each operator to have 
two instruments, one of which he 
keeps up to his ear all the time, and 
the other he uses for speaking, thus 
saving the trouble of changing them. 

The telephone is now used chiefly 
in cities, where merchants and other 
people doing business with each 
other find it very convenient to talk 
between their stores and_ offices. 
There are three different kinds in 
use, the Bell telephone, the Gray 
telephone, and the Edison telephone, 
each named after the man who first 
made it. In the Bell telephone, 
which is much used in New York, 
the mouthpiece, seen hanging at the 
side (Fig. 3), commonly called the 
“phone,” is put to the ear only, the 
instrument to talk through, which is 
called the transmitter, being made 
stationary, and fastened to the 
wall. The person using this tele- 
phone stands in front of the trans- 
mitter, with the phone to his ear, 
and talks in his common voice, but | 


speaking plainly. A  conversatior 
can. thus be easily carried on ai 
almost any distance. People now talk 
freely between London and Paris 
and in the United States telephonic 
intercourse is easily kept up between 
Portland, Maine, and Buffalo, New 
York, a distance of about 750 miles, 

All kinds of sounds can be sent 
over telegraph wires by means of 


brs 


BSL 


Fig. 3.—Modern Telephone, 


the telephone. Thus the voices of 
people singing and music can be 
heard hundreds of miles away. 

Like the telegraph, the telephone | 
was of slow growth, Many had tried | 
to find out how to convey sounds by | 
electricity,among them Wheatstone in| 
England, Reis in Germany, and Page, | 
Dolbear, Gray, and Edison in’ Amer- 
ica; but the first practical telephone 
was made by Alexander Graham 
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TELESCOPE, an instrument to 
aid us in seeing things at a distance, 
When we try to look at anythin 
afar off the image which the rays 0 
LIGHT from it make in the eye is 
too small to be clearly seen. Much 
of the light from it, too, is lost in its 
passage through the air, so that fewer 
rays reach the eye. But by the aid 
of a telescope we are enabled to 
collect the rays and to make an en 
larged image of the object so that. 
we can see it much better. 

There are two kinds of telescopes : 
the astronomical, used by astrono- 
mers to view the planets and stars ; 
and the terrestrial, commonly called 
a spy-glass, used for looking at dis- 
tant things on the earth. The as 
tronomical telescope is made up 


Bell, a native of Edinburgh, but liv- 
jing in Boston, Massachusetts. In 
1876 he exhibited at the Centennial 
Exhibition in Philadelphia an appar- 
atus by which words were conveyed 
to a distance. Many improvements 
have been made by Edison and 
others, and different kinds of trans- 
mitters are used in different countries, 
but the principle is the same in all. 

Wireless Telephone. In 1915 ex- 
perimental messages were sent from 
Arlington, Va., to Honolulu, a dis- 
tance of scme 5,000 miles, and were 
also picked up in Paris by the receiv- 
ing station on the Eiffel Tower. 

The word telephone was first used 
in 1861 by Philip Reis in Fr.nkfort, 
Germany. It is made of two Greek 
words—fele, afar, and phone, voice, 
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Lenses of Astronomical Telescope. 


called an object glass, which forms| of no consequence in viewing the 
an image of the distant object, and heavenly bodies, which are round. 
of an eye glass which magnifies or| In looking at distant things on the 
enlarges this image. The lenses are earth, however, it would be very in- 
fitted into a long tube, which keeps | convenient to see them upside down; 
out rays of light from other things;so two other lenses are put into 
when the eye is looking through it. spy-glasses, and the rays of light 
In the picture, where only the lenses from the image made by the object 
are shown without the tube, A B| glass are passed through these and 
shows the object glass, and C D the|the image is thus turned upright. In 
eye glass. The arrow marked M N} the second picture, C D and E F are 
is a distant object, from which the| these two glasses. The rays from 
rays of light I K and L K fali on the|the image 2 # pass through these 
object glass and form on the other | glasses and form a new image m' 7, 
side of it theimage 2m. The image which is magnified by the eye glass, 
thus brought near is looked at by G H, in the same way as in the other 
the eye through the lens C D, which telescope. The tubes into which the 
magnifies it so that it can be seen glasses of terrestrial telescopes are 
clearly. put are usually made to shut up. 

As will be seen in the picture, this | The kind of telescopes shown in the 
image is upside down, but this is’ first two pictures are called refract- 
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ing telescopes, because the image of 
the object is formed by refraction 
through an object glass. (See 
LIGHT.) 

Another kind of telescope used 
for looking at the heavenly bodies is 
called a reflecting telescope, because 
the form of the distant object is re- 
flected in a mirror, and the image 
thus made is locked at through a 
magnifying glass. The tubeof such 
a telescope is made very large, and 
is open at the end which is pointed 
at the object to be looked at. In 
the third picture, which shows the 
great telescope used by the astruno- 


mer Herschel, A A is the tube, with ! 


the mouth open toward the cbject 
looked at, MN. The other end of 
the tube is closed by the mirror, 
B B, whose face is concave, that is, 


Lenses of Terrestrial Telescope or Spy- Glass. 


stone pillars at Sir John’s residence 
in England. When it was taken 
down from its stand in 1839, all the 
family sat in it and sang a farewell 
song, 

The size (diameter) of the principal 
reflecting telescopes in the world is 
shown in the following table : 


Lord Rosse’s, . 6 ° - 72 inches 
Harvard University, ° ° Gomes! 
Melbourne, , 5 ; «48 Ss 
Paris, ; s ; saz eS 
Lord Rosse, (2d one) . a ee 
Toulouse, . 5 5 5 Cris 
Marseilles, ° . - a ein YY 
Greenwich, . A 5 A sins 
Cambridge, England, . 5 2 aq fE 


The principal refracting telescopes 
in the world are: 


Yerkes (University of Chicago), . 40 inches 
Lick (University of California), 36 
Pulkowa, Russia, 5 5 fy kf) 


Nice, France, 


oe 
Yale University ieee ae 


discovery was made in Holland about 


hollowed out, so that the image 
which M N makes in it is reflected 
toC C. At E is a small tube, fitted 
into the mouth of the large one, and 
having in it an eye glass, which mag- 
nifies this reflected image, so that it 
looks very large and clear to the eye, 
The one who looks into this tele- 
scope has his back toward the object 
looked at. Some reflecting tele 
scopes are made differently, but the 
principle is the same in all. 

The largest reflecting telescope in 
the world is that constructed by 
Lord Rosse in Ireland, the tube of 
which was six feet (72 inches) in dia- 
meter and fifty-five feet long. A 
similar one made by Sir John Her- 
schel, was about two-thirds as large, 
It is not used now, but its great; 
tube is preserved set up on three 


a Cc i iw G 
oe ah eae 
a a Ys UL ae SS & bee 
m D F n’ H 
Vienna A : 5 6 26.75% 
U. S. Naval, ; ‘ 6 Oe 
University of Virginia, , : 26. Sea 
Lowell (Harvard University), oe ee 
Paris, s : . ° 23.6 
Princeton, . J ; - 23 Siam 
aseets Col., 4 " 6 20: 3% 
niversity of Pennsylvania, , «a0, $ 
Northwestern Universi 2 5 18.5 ¢ 
Carleton College, Minn, , 16.50/,56 
Warner Obs., Rochester, N. Wears 16M 
| Washburn Obs., Madison, Wis., 15.5 9 


Many other universities and col- 
leges in the United States are sup- | 
plied with instruments nearly as large » 
as the smaller ones, 

History. It is not known who 
made the first telescope. There are | 
some reasons for thinking that Roger | 
Bacon, an English philosopher, wha’ 
died about 1294, understood the 
principle of it; but, if he did, he did | 
not put it into practice. Its practical | 
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- 1608 by one of three men, named 


Lippershey, Jansen, and Metius; 
most probably by Lippershey, who 
was a spectacle maker in Middelburg. 
Telescopes soon found their way all 
over Europe. Galileo heard of the 
invention when in Venice in 1609, 
and setting to work made a telescope 
for himself without having seen one. 
For this he was rewarded by the 
senate, and as he greatly improved 
the instrument and made it much 
more powerful than the original ones, 


Reflecting Telescope. 


he got the credit of the invention. 
Since Galileo’s time the telescope has 
been improved in many ways, and 
it is now a very different instrument 
from what it then was, though the 
general principle is the same. 

The word telescope means far- 
viewer, being made up of the two 
Greek words ¢e/e, afar, and skofezn, 
to view or see. 

TERRAPIN, a kind of tortoise, 
found principally in America. There 
are several kinds, but the diamond- 
back is the most important one, It 
is common along the Atlantic coast 
from Massachusetts to Texas, and is 
found also in South America; but 
those sold in market come chiefly 
from Chesapeake Bay and the coasts 
of Carolina and New Jersey. The 
diamond-back lives in salt marshes 
along the sea-coast, where it feeds on 
both animal and vegetable food. It 
is about seven inches long and 
weighs four or five pounds, though 
some reach ten inches and weigh ten 
pounds, In winter it buries itself in 
the mud and remains till spring, eat- 
ing nothing. Unfortunately for its 
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welfare, it leaves a little mound ot 
mud above the spot, which the terra- 
pin fishermen well know, and many 
are captured while in this condition, 
though most are caught in the sum- 
mer and penned up in yards called 
crawls, and kept until the market sea- 
son opens. While thus penned they 
are fed en crabs, oysters, and fish. 
and on celery, which is said to give 
them the finest flavor. Terrapins 
are prized for food and command 
high prices. They are cooked ina 
kind of stew with eggs, 
cream, butter, and spices, 
with a little wine when 
ready for table. 

The word terrapin is 
supposed to be of Amer- 
ican Indian origin. 

THERMOMETER, an 
instrument for measur- 
ing heat. In the article 
HEAT it is told that 
all things, whether solid 
liquid, or gaseous, are made larger 
by adding to their heat ; and that 
when heat is taken away from them 
they grow smaller again. It takes 
a great deal of heat to make a solid 
change much in size, and gases 
grow much larger with a very little 
heat ; so liquids, which act between 
the two, are found to be the best 
for thermometers, Thermometers 
are usually made of a glass tube 
filled with MERCURY. If the glass 
and the mercury, one of which is a 
solid and the other a liquid, grew 
in size alike in the same amount of 
heat the mercury would never rise 
in the glass tube. But with the 
same heat mercury swells seven 
times as much as glass does; there- 
fore, when it is warmed it rises up 
in the tube to find room for itself, 
and when cooled it sinks down again. 

In making a thermometer a small 
glass tube, with an even hole through 
it, is selected. If the hole be not 
of the same width all the way 
through, the mercury will not rise 
evenly in it, so great care has to 
be taken to get a good one. Only 
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about one in every six of those made 
is found to be even. The bulb, or 
little round ball at the lower end, is 
then made by melting the end of the 
tube and blowing it (see GLASS). 
The next thing is to put the mer- 
cury intv the bulb, but as this can- 
not be done while it is full of air, 
the bulb is heated so as to swell the air 
and drive some of it out. The open 
end of the tube is then put into a 
dish of mercury, and as the air cools 
again it shrinks and some of the 
mercury rises up and partly fills its 
place. The mercury in the bulb is 
then boiled, which makes it swell up 
soas to drive out the rest of the 
air; and as the open end is still 
kept in the mercury, when the 
bulb cools the mercury in the tube 
shrinks and more mercury runs up 
and fills the tube full. The bulb is 
then put into some liquid heated a 
little hotter than the highest heat 
which the thermometer is meant to 
show. This makes the mercury 
swell and run out of the top of the 
tube, and when it stops running 
over, the glass is melted with a 
BLOWPIPE flame and the end sealed 
up. As the mercury cools it sinks 
down little by little in the tube, 
leaving a vacuum or empty space 
above it. 

In order to tell just how much 
heat it takes to make the mercury 
swell and rise up to any point in 
the tube, a scale of figures has to 
be fastened to it, on which the freez- 
ing point and the boiling point of 
water are marked. The freezing 
point is the heat at which ice begins 
to melt, and the boiling point is the 
heat at which water boils. To find 
the freezing point, the bulb and tube 
are surrounded with melting ice, and 
the place in the tube where the mer- 
Cury stops is marked. The boiling 
point is then found by putting the 
bulb and tube into the steam of boil- 
Ing water, and marking the place at 
which the mercury stops. The space 
between these two points, and the 
part below the freezing point, are 
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then divided up and marked with 
figures, 

There are several kinds of ther- 
mometers, in which the scale of fig- 
ures is made differently. In the 
common thermometer, called Fah- 
renheit’s because it was first brought 
into use by aman of that name in 
Holland about 1720, the freezing 
point is marked 32 and the boiling 
point 212, What is called zero is 
marked o on the scale, and is there- 
fore 32 degrees below the freez- 
ing point. The Fahrenheit ther- 
mometer is the one most commonly, 
used in England and the United, 
States, but in most countries in Eu-, 
rope the centigrade thermometer is 
generally used. In this the freez- 
ing point is marked o, and the boil-. 
ing point 100, Thus there are just 
100 steps between the two points, and; 
it is from this that it gets its name of} 
centigrade (Latin cetum, hundred, ) 
and gradus, step). Still another: 
thermometer, called Reaumur’s, be-: 
cause first made by a Frenchman of, 
that name, in 1730, has the freezing | 
point marked the same as in the cen=. 
tigrade, but the boiling point is 
marked 80, This thermometer is’ 
used in Spain and in some parts of; 
Germany. 

As mercury freezes at about 39) 
degrees below the zero point of Pah] 
renheit’s thermometer, alcohol col- 
ored red is used in thermometers for. 
very cold places. More than 100) 
degrees below zero can be measured : 
in an alcohol thermometer. Very | 
great heat is measured by an instrus 
ment called a pyrometer, in which: 
the heat is marked by the swelling | 
of heated bars of iron and other: 
metals which move a pointer on a. 
kind of clock face. 

The word thermometer means 
heat measure, being made up of | 
two Greek words, ¢herme, heat, and | 
metron, measure. Pyrometer is 
made from the Greek Auwr, fire, and 
metron, measure, i 

THIMBLE. A silver thimble is a 
very small thing, but it takes more | 
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than twenty men, besides a good deal 
of costly machinery, to make one. 
In the first place the silver, which 


comes to the factory in bars, is, 


passed through great steel rollers, 
which roll it into sheets so thin that 
it would take twenty of them to 
make an inch high. The sheets are 
cut into strips about two inches 
wide, that look like silver ribbons, 
and out of them another machine 
punches round pieces about as large 
as a silver half-dollar. These round 
pieces, or blanks, as they are called, 
are next fed one by one toa machine 
which turns up the edge all round 
to make the rim, and are then put 
into a press where a steel die comes 
down with a smash and gives the 
thimble its proper form all at once, 
It is now of the right shape, but is 
smooth and has no dents in its top. 
To make these the thimble is put 
into a LATHE, and while it is whirl- 


ing round, a workman, who sits in 


front of the lathe with a tool shaped 
somewhat like a hammer, puts a dent 
in the middle of the top, then a ring 
of dents round it, then another ring, 
and so on until all the dents are in. 
The thimble is then polished, has a 
number marked on it, and has the 
border of leaves or figures usually 
seen on thimbles, engraved or 
stamped around its base. 

Gold thimbles are made of steel, 
and have only a thin coating of gold 
on them. They are made in much 
the same way, as are also brass and 
steel thimbles; but brass and steel 
thimbles are sometimes made with- 
out any tops. Thimbles are also 
made out of hard India-rubber, and 
sometimes even out of ivory and 
china. Thimbles have been in use 
only about two hundred years, It is 
not known who first made them, 
though some think they came from 
Holland. 

The word thimble is changed from 
the Old English thumb-bell. Anglo- 
Saxon ¢hymel, from thuma, thumb. 
The Germans call the thimble fger- 
hut, finger-hat. 
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THRUSH. Thrushes are found in 
all parts of the world, and among 
them are some of the best of the 
singing birds. They live on insects, 
worms, and berries, make their nests 
usually on trees or bushes, and lay 
five or Six eggs. 

The Brown Thrush, or thrasher, as 
it is commonly called, is one of the 
most common American kinds. It 
is handsomer than the mocking-bird, 
being bright reddish-brown above 
and yellowish-white below, marked 
with dark brown spots shaped like 
an arrow head, and having black 
legs. Its habits are much like those. 
of the mocking-bird, and it ranks 
next to it as a singer. In the spring 
when the female bird begins to rear 
her young, the sweet warble of her 
mate is heard above the voices of 
all other singers in the northern for- 
est. It can be tamed as easily as 
the mocking-bird, and soon becomes 
cheerful and familiar, flying to its 
master when let. out of the cage, 
perching on his shoulder or finger, 
and even following him around; but 
it is jealous of rivals and will drive 
other birds away. It is very bold 
and will fight anything that comes 
near its nest. It usually lays pale 
buff eggs, marked with small 
brown spots. When kept in a cage 
it may be treated like the MOCKING- 
BIRD. 

The Wood Thrush is also a sweet 
singer, but it has not so many notes 
as the brown thrasher. Its plum- 
age is reddish-brown above and 
white spotted with black on the 
breast. Its eggs are light blue. 

The thrush belongs to the order 
passeres, OF perching BIRDS, and 
to the same family with the Amer- 
ican robin, mocking-bird, cat-bird, 
and European blackbird. 

The word thrush is from the Anglo- 
Saxon ¢hrysce, thrush. 

THYME, a small plant of the mint 
family, which grows wild in south- ' 
ern Europe, but is much cultivated 
here in gardens for its fragrant 
lleaves. It isused for flavoring soup, 
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stuffing, and other cookery. Oil of 
thyme, which is distilled (see ALCO- 
HOL) from it, is used in liniments. 

The word thyme is from the Latin 
thymum, Greek thumos, which is from 
thuezn, to burn incense, and the 
plant is so called because it was 
used for INCENSE. 

TICK, a kind of mite, belonging to 
the spider family, that lives on. the 
blood of animals, including man. 
There are many kinds in woods and 
fields, called wood-ticks, dog-ticks, 
cattle-ticks, etc., that fasten upon 
animals, burying the head in the 
skin and sucking the blood until 
they swell up and drop off. They 
are troublesome, but not dangerous. 

The tick belongs to the second 
class of articulate ANIMALS. 

The word tick is from the Anglo- 
Saxon Zzca, a tick. 

TIDES. In the article EARTH is 
explained the attraction of gravita- 
tion, and in the article UNIVERSE is 
told how this rule of attraction ex- 
tends all through the universe. 
Thus, while the waters of the ocean 
are kept upon the earth by attraction, 
they are also drawn toward the sun 
and the moon by a similar force. 
. Now, some parts of the earth are 
nearer the attracting bodies than 
- others, and are therefore more 
_ Strongly attracted. This makes an 
inequality which causes a motion in 
the waters of the ocean. As the 
earth iurns daily on its axis different 
parts of its surface are brought in 
succession under the moon and 
. thus the waters are made to rise 
and fall daily according to the 
position of the moon. This motion 
of the waters is called the tidal wave. 
If the ocean covered all the earth, 
the motion of the tidal wave around 
the earth would be continuous and 
uniform; but as its course is ob- 
structed by continents and islands, 
. by the shape of the bottom of the 
sea, and by other causes, the tidal 
wave differs greatly at different 
places, and we have to depend 
on obseryations taken at those 
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places to understand exactly its 
motion, 

As the moon is nearer than the 
sun to the earth, it exerts the greater 
force, the attraction of the sun being 
about four-tenths that of the moon. 
At new moon and full moon these 
two forces act together, and the 
actual force is equal to their sum. 
The tides are then higher than usual 
and are called spring tides. When 
the moon is in its first and its last. 
quarter, the sun and moon act in 
opposite directions, the sun tending 
to make a high tide and the moon a 
low one, and vice versa. The tides, 
are then lower than usual and are, 
called neap tides. . 
The rising of the tide is called the: 
flood, and its highest elevation high, 
tide or high water; the falling is 
called the ebb, and the lowest de-. 
pression low tide or low water. The’ 
tides of each day occur a little later, 
than those of the day before, the aver-, 
age difference being about fifty min-. 
utes. The height of the tide varies. 
greatly at different places: thus, at. 
New York the rise and fall is from 3, 
to 53 feet, at Boston 81 to 111 feet mate 
St. John’s, New Brunswick, 19 feet, 
and at Sackville in Cumberland, 
Basin, 36 to 50 feet at spring tides. 

The word tide is from the Anglo-| 
Saxon ¢zd, time or opportunity. 4 

TIGER. The tiger is found on 
in Asia. It is usually about eight 
feet long and three or four feet high, | 
but some much larger ones have 
been seen. It is more graceful in. 
form and more active and stealthy 
in its movements than the lion, has | 
a smaller head, and no mane. Its | 
color is a’bright tawny yellow above 
and white beneath, striped with: 
brown bands and bars. Its tail, 
which is very long, is ringed with} 
black. The tiger sleeps by day in. 
some shady spot among the jungle 
or brushwood and seeks its prey by. 
night. It often lies in wait near | 
springs for animals that come to! 
drink. It can run very fast, can leap 
more than three times the length of; 
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la man (15 to 20 feet) at a bound, 
land is able to carry off an ox. 

Tigers are the terror of villages in 
India, from which they carry off 
many cattle and human _beings. 
When hungry they will get food, no 
matter what danger stands in the 
way, but they never kill for the mere 
pleasure of killing. A tiger has been 
known to carry off a soldier from the 
middle of a camp, and even to seize 
a man in broad daylight from among 
acrowd of men. Once at the fair 
jof Hurdwar, in India, where a great 
many were gathered together, a tiger 
sprang out of a thicket near by and 
carried off a man in the sight of all 
the people. Formerly tigers carried 
off hundreds of people every year in 
lIndia, but they are not so plentiful 
now in the thickly settled parts as 
they used to be. ‘ 

The historian Pliny says that the 
first tiger taken to Rome was a tame 
one which belonged to the Emperor 
Augustus. When Heliogabalus be- 
came emperor, he rode into Rome in 
a chariot drawn by four tigers and 
four panthers, all of which were so 
tame that they used to run all about 
his palace. The cruel Emperor Nero 
had a tame tigress that he kept near 
him. Sometimes, at the end of a 
feast, he would point out to the ani- 
mal someone at whom he was angry, 
and in a moment the bleeding body 
of his enemy would lie at his feet. 

The tiger is a MAMMAL of the or- 
der carnivora, or flesh-eating ani- 
mals, and of the cat family. 

The word tiger is from the Latin 
and Greek ¢zgrzs, tiger. 

TILE, a plate of baked clay for 
covering floors and roofs, for making 
drains, etc. In making tiles the best 
kinds of brick clay are used, and the 


process is similar to that of brick- | p 


making. Tiles for floors and for 
ornamenting fireplaces, hearths, and 
walls are decorated, painted in 
colors, and glazed before baking. 
About the middle of the eighteenth 
century it was found out how to 


transfer designs by printing from; 
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paper, and since then tiles have been 
made much more elaborate in pat- 
tern than before. 

Roofing tiles are of two kinds, 
plain or flat tiles, and pantiles or 
curved tiles, both of which are laid 
so as to overlap and carry off the 
rain. The Egyptians used roof tiles 
made in the form of half a cylinder, 
one row being laid with the concave 
side up and the next with the convex 
side up, the edges fitting in the lower 
ones. The Greeks and the Romans — 
used large flat roofing tiles. 

The Assyrians used tiles or tablets 
of baked clay to write upon, forming 
their cuneiform or wedge-shaped 
characters on them while soft, with 
a stylus, and baking them afterward. 
The Egyptians used them in a simi- 
lar way, but wrote on them with ink. 

The word tile is from the Anglo- 
Saxon ¢zge/, from Latin tegula, a tile, 
from ¢egere, to cover. 

TILE-FISH, a new kind of fish 
discovered in 1879 off the coast of 
Massachusetts. It is quite large, 
weighing from Io to 50 pounds, and 
is one of the most beautifully colorea 
fish known out of the tropics. Its 
general color is bright yellow and it 
is marked with spots like a leopard, 
whence it was first called the leopard 
fish. 

Tile-fish were found in great 
numbers in deep water (80 to 250 
fathoms) about 80 miles southeast 
of Noman’s Land, and it was 
thought that they would prove to be 
almost as valuable as the codfish, 
the flesh being fine-grained and deli- 
cate, resembling both the cod and 
the striped bass. But in 1882 mil- 
lions of them were found dead float- 
ing on the ocean by steamers coming 
in to New York, and they are sup- 
osed to have been almost exter- 
minated by some unknown cause. 
Since 1892 a few.have been caught. 

The tile-fish is so called because its 
sides look somewhat like a painted 
tile. 

TIME. Inthe article CALENDAR 
is explained how the turning of the 


TIME 


earth on its axis makes our day, each 
revolution taking just a day and 
night. It has long been the custom 
of civilized peoples to divide this 
period of day and night into 24 hours, 
or rather into two periods of 12 
hours each. 

Local Time. The time at any 
place on the earth’s surface is de- 
rived from the sun. When the earth 
in its revolution brings the sun di- 
rectly over the meridian (see LATI- 
TUDE and LONGITUDE) of a place, 
it is noon or twelve o’clock at that 
place. It is also noon at all other 
places on the same meridian, and at 
all places having a different meridian 
it is either forenoon or afternoon, 
forenoon on those west of it and 
afternoon on those east of it. The 
time at any given place is called 
Local Time. The further east one 
travels the later is the local time, and 
the further west the earlier. This is 
very perplexing to travellers and 
formerly it was necessary to make a 
constant change in watches. It was 
once the custom on a railway to use 
through a wide section the time of 
some one of the cities through which 
it passed. The result was that 
where two railways met in some 
place, one coming from the east and 
one from the west, their time would 
differ widely. Sometimes four or 
five different kinds of time would be 
kept in a single place, thus leading 
to great confusion. To obviate this 
it was found necessary to adopt a 
standard time, so that watches and 
clocks in certain sections should 
mark the same time, 

Standard Time. In 1882 a meet- 
ing was held at Washington to es- 
tablish an international standard of 
time for the United States and 
Canada. This meeting, called the 
“Prime Meridian Conference,” di- 
vided the country into time sections 
by certain meridians, making the 
time the same at all places between 
any two of the chosen meridians. 
The prime meridian chosen was that 
passing through Greenwich Obser- 
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vatory, near London. In coming 
westward from this meridian the 
time is just one hour earlier for every 
fifteen degrees passed. Multiples 
of fifteen were therefore selected, so 
as to make even hours without frac- 
tional minutes and seconds. Begin-' 
ning at longitude 60°, which is four’ 
times 15° from Greenwich, and’ 
therefore just four hours earlier than 
Greenwich time, the section between | 
this and 75° is called the Colonial. 
section, and the time in it Colonzal 
Time, the next section, 75° to 90°, 
Eastern Time, the third, 90° to! 
105°, Central Time, the fourth,’ 
105° to 120°, Mountazn Time » and‘ 
beyond 120°, Pacific Time. These’ 
several times are therefore 4, 5, 6, 7, | 
and 8 hours earlier respectively than | 
Greenwich time, because the sun 
passes their meridian just so many | 
hours later, making their noon that | 
much later. This division into time | 
meridians was made primarily for | 
the benefit of railroads, whose time- | 
tables are regulated by it, the time 
being changed one hour for each 
section. Thus, when it is noon in 


New York (Eastern Section) by | 


standard time, it is eleven o’clock 
A. M. (Anite Merzdzem, before noon) 
in Chicago (Central Section) and 
nine o'clock A. M. in San Francisco 
(Pacific Section). Standard time 
differs a little from local time, being 


four minutes slower at New York, | 
eight minutes faster at Washington, ° 


ten minutes slower at Chicago, and 


ten minutes faster at San Francisco. © 


The change in time took effect in 
the United. States, Nov. 18, 1883. 


The standard time is telegraphed | 
daily from Washington to each sec- | 
tion, and all clocks are regulated by | 
it, local time being kept now in very | 


few places. Belgium and Holland 


adopted standard time in 1892, and | 
by 1895 most other countries had | 


adopted it. Italians and astrono- 
mers divide the day into 24 hours 
instead of into two periods of 12 
hours each, so that four o’clock P. M. 
(Post Mertdiem, after noon) is with 
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them 16 o’clock. As this system 
would be very convenient in making 
railway time-tables, other countries 
have talked of introducing it. 

International Dateline. Toa per- 
son travelling westward around the 
earth each day is lengthened by four 
minutes for each degree passed, or 
by one hour for each fifteen degrees. 
As there are 360 degrees in a great 
circle, he thus loses, in passing en- 
tirely around the earth, 1440 minutes 
or just 24 hours. He will find there- 
fore, when he reaches his starting 
point, that his Sunday is really Mon- 
day and that his first day of the 
month is the second. To a person 
travelling eastward around the earth 
the reverse takes place—he gains a 
day instead of losing one, and he 
will find, when he reaches his start- 
ing point, that his Sunday is really 
Saturday. So it will happen that 
two persons, starting from the same 
place and going around the world in 
opposite directions, will differ by two 
days in their reckoning when they 
meetagain. Thus it becomes neces- 
sary to establish somewhere a date- 
line, where mariners and travellers 
can change their dates so as to keep 
their reckoning correct. Theoretic- 
ally, this date-line is the 180° of 
longitude, because this is just half 
way round the earth from the prime 
meridian at Greenwich, being just 
12 hours from there in either direc- 
tion. It is too nearly in the middle 
of the Pacific Ocean, where the 
change of date will not make so 
much difference as it might on land. 
Practically, the line does not follow 
closely the meridian of 180°, but 
bends eastward to escape New Zea- 
land and westward at the Aleutian 
Islands and then eastward again to 
pass through Bering Strait. When 
vessels going westward reach this 
line, a day is added to the reckon- 
ing, while those going eastward sub- 
tract a day. In this way their time 
record is made accurate. 

TIN, a METAL, one of the princi- 
pal ELEMENTS. “When pure, it 


is almost as white as silver, is softer 
than gold and harder than lead, 
and may be hammered into thin 
plates and drawn out into wire. The 
tin of trade is never quite pure, but 
has in it a little iron, lead, or ARSE- 
NIC. Its principal ore, called tin- 
stone (tin oxide) is made up of tin 
and OXYGEN. It is heated in fur- 
naces with charcoal; the CARBON of 
the charcoal unites with the oxygen, 
and makes.carbonic oxide gas, which! 
goes off into the air, and the tin 
melts and is drawn off and cooled in 
iron moulds. Tin thus made is 
called block tin. The principal 
places in the world from which tin 
ore is got are Cornwall in England, 
Banca in the Dutch East Indies, 
Malacca, and Queensland and New 
South Wales in Australia. Some is 
found also in Peru, in Mexico, and in 
the United States, in Missouri, Cali- 
fornia, and Dakota. Tin is used in 
the arts for making tin-FOIL, for 
covering other metals, and for mak- 
ing ALLOYS. It is used to cover 
other metals on account of its 
brightness and because it does not 
rust at the common heat of the air. 
Copper and brass are often coated 
with it, as in PINS, kettles and other 
vessels for cooking, bath tubs, etc., 
but its chief use is in tinning thin 
iron plates for tin-ware. The iron is 
rolled out into thin sheets, thoroughly 
cleaned with weak acid, and then 
dipped into melted tin and allowed to 
stand in it for an hour or more, wher, 
the tin unites with the iron, making 2’ 
thin coating over the whole surface. 
Bridle bits, stirrups, tacks, and small 
nails are tinned in the same way. 
Saucepans and other hollow vessels 
are tinned by pouring melted tin into 
them and turning them round and 
round until the tin has touched every 
part of the inside. 

History. Tin was known and 
worked at a very early period. 
Brass, which is made up of copper 
and tin, was largely used at Tyre at 
least 1000 B. C. The Phoenicians 
got much of their tin from the 
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British Isles, and the Greeks followed 
them in the trade. When the Ro- 
mans conquered Britain they worked 
the Cornwall mines by means of 
slaves, and most of the tin used 
came from there until other mines 
were discovered in Bohemia in 1240, 
in Saxony in 1458, and in Barbary 
in 1640, In 1760 tin from Banca in 
the East Indies began to be sent to 
‘Europe. Australian tin was discov- 
ered in 1872. 

The ALLOYS of tin are important. 
Those formed with copper are told 
about under BRONZE. Among those 
formed with lead are Britannia metal, 
queen’s metal, PEWTER, and SOL- 
DER. 

The word tin is Anglo-Saxon. 

TOAD. Toads differ from frogs 
in several ways. Frogs have teeth in 


Growth of the Toad, 


and stones. In warm weather they 
usually hide away during the day in 
shady places, and come out at even- 
ing ta search of food. They are 
very useful in gardens in destroy- 
ing grubs and insects; in the mar- 
ket gardens around London they are 
bought for this purpose, and they 
are often put into hot-houses to rid 
them of ants. 

Toads, like frogs, lay a great num- 
ber of eggs. These are generally in 
two long strings, enclosed in a jelly- 
like substance, and are usually 
hatched in about ten days. Like 
frogs too, toads pass, after hatching, 
through wonderful changes, which 
are shown in the picture. The tad- 
pole, which is smaller than that of 
the frog, has at first a tail but no 


the upper jaw, but toads have non 
at all. Toads’ legs are shorter tha 
those of frogs and they therefor 
cannot leap so far; and as they hav 
no webs between their toes, they can 
not swim so well. They live mostl 
on land, going into the water only ii 


the spring to lay their eggs. Thei 
tadpoles grow up in the water jus 
as those of frogs do. The body o 
the toad is covered with a thick wart 
skin, from which a kind of whit 
juice having a bad smell oozes out 
Though this is not poisonous it i 
apt to make a tender skin smart, anc 
a dog will drop a toad from hi 
mouth very quickly. The toad’s ski 
comes off every year in two pieces 
which are swallowed by the animal 
Toads lie numb during the winte 
in holes in walls or under log: 


showing its changes, 


legs, and breathes like a fish through 
gills, of which it has two pair as seen 
in A. After a while the hind legs 
begin to grow, as in B, and then the 
fore legs come out, as in C. With’ 
the growth of the legs the body’ 
gradually becomes smaller and the 
tail shrinks until it becomes as in D} 
and finally the full-formed little toad,’ 
as in E, with its gills changed into 
lungs, leaves the water and hops: 
about an air-breathing land animal. 
The toad has been known to live 
thirty-five to forty years. It can be 
tamed so as to know one who is) 
kind to it, and may be taught to eat’ 
from the hand. : 

The toad belongs to the class AM- 
PHIBIA, or animals which live both 
im water and on the land, 


LOBACCO 


The word toad is from the Anglo- 
Saxon ¢adze, toad. 

TOBACCO, the dried leaves of an 
jJannual PLANT, belonging to a group 
of plants called xzcotzana, after Jean 
Nicot, a Frenchman who sent the 
jseeds from Portugal to France in 
|1560. There are many kinds of 
tobacco, all of which grew first in 
America. When the Spaniards 
landed in Santo Domingo in 1492 
they found the Indians smoking the 
leaves of this plant, which they grew 
for this use. All the Indians of 
‘North America, from Canada south- 
ward, smoked tobacco; but the: na- 
tives of South America did not smoke, 
though they chewed tobacco and 
used it as snuff. The Spaniards 
learned to use it, and it was soon 
carried to Europe and thence to 
Asia, probably by the Portuguese, 
and is now cultivated in warm and 
mild climates all over the world. 
Tobacco is raised in the United 
States in all the States and Terri- 
tories excepting Idaho, Nevada, 
Rhode Island, Wyoming, Oklahoma, 
and Utah. Kentucky produces more 
than twice as much as any other 
State. After it come, in order of 
production, North Carolina, Virginia, 
Ohio, Tennessee, Wisconsin, Penn- 
sylvania, Maryland, South Carolina, 
Connecticut, New York, Indiana, 
Massachusetts, West Virginia, Mis- 
| scuri, Illinois. Florida, and Georgia. 
_ The tobacco plant grows some- 
times as tall as a man, though it is 
usually but little more than half as 
high. It has large broad pointed 
Jeaves, covered with fine hairs, and 
bears a cluster of purplish pink 
flowers on astalk. ‘But only tobacco 
meant for seed is allowed to blossom, 
the flower bud beirig always broken 
off in that to be dried. When fully 
grown the plant is cut off just above 
the'ground and hung up to dry, head 
downward, in buildings open at the 
sides so that the air can pass through. 
After about three months the leaves 
are stripped from the stems, sepa- 
rated into three or four different 
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kinds, and packed in boxes or casks 
for sale. When the tobacco reaches 
the manufacturer the first thing done 
is to pull out the stems which run 
through the middle of the leaves, 
The stems are not good for much, 
but are used in making cheap snuff 
and poor kinds of cut tobacco, The 
leaves are made into CIGARS, chew- 
ing and smoking tobacco, and snuff. 
In making chewing and smoking 
tobacco the leaves are sweetened, 
colored, and flavored with molasses, ~ 
licorice, salt, soda, saltpetre, ani- 
seed, etc. Cut tobacco is cut into 
shreds in machines which work 
somewhat like a hay-cutter. Snuff 
is made by grinding the leaves to a 
fine powder. For some kinds of 
snuff the leaves are dried in kilns, 
and for others they are ground 
when moist. Snuffs are colored 
and flavored with various things. 

The word tobacco is from ¢avaco, 
the name given by the Indians of 
Santo Domingo to the pipe in which 
they smoked it. 

TOMATO, the fruit of an annual 
PLANT of the nightshade family, 
which first grew in the warm parts 
of America, but is now cultivated in 
all parts of the world where the cli- 
mate is suitable. The first tomatoes 
were brought from Peru, as is shown 
by the name given them—Vala 
Peruviana, Peruvian apples. The 
plant is found wild in Mexico also. 
In old times tomatoes were grown in 
gardens chiefly as curiosities, and 
were called love-apples. They were 
first sold for food in the New Orleans 
markets about 1812, and in Phila- 
delphia in 1829. They were raised 
in New England in 1832, and three 
years later were sold in Boston mar- 
kets. There are more than sixty 
kinds, which differ in size, shape, and 
color, but the large red ones are 
most cultivated for market. Toma 
toes are eaten either raw as a salad, 
or cooked in various ways. They 
are also pickled and preserved, and 
made into catsup. Great quantities 
of them are put up in tin cans every 
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year for winter use. The earliest 
tomatoes in our markets are brought 
from the Bermuda Islands. 

The word tomato is from Zomati, 
the Mexican Indian namie of the 
plant. 

TOPAZ, 


a PRECIOUS STONE, 


made up of alumina (see ALUMI-j 


NUM), silica (see SILICON), and 
other things. It is usually colorless 
like glass, but is sometimes yellow, 
red, blue, or green. The white or 
colorless topaz is often cut like the 
diamond, and looks much like it, but 
is easily scratched by the diamond. 
This and the rose-red kind are the 
most valuable, but no topazes sell 
very high. The best are brought 
from Brazil. The topaz is next to 
the sapphire in hardness. What is 
called the oriental topaz is not a real 
topaz, but a SAPPHIRE. It is of a 
beautiful deep orange-yellow color, 
and is very valuable. 

The topaz is named, Pliny says, 

from the island of Topazos, in the 
Arabian Gulf, where the Romans got 
topazes, 

TORPEDO. The first practical 
experiment with a torpedo for blow- 
ing up a ship was made by David 
Bushnell of Connecticut, a captain 
in the American army in the Revolu- 
tionary War. He devised in 1776 a 
torpedo charged with gunpowder, to 
be fired by clockwork, which was to 
be carried by a man in a submarine 
boat and fastened on the bottom ofa 
ship. It was tried on Lord Howe’s 
ship, the Eagle, in New York Harbor, 
but it was found émpossible to fasten 
it properly, and it floated away and 
exploded harmlessly. Bushnell 
afterward tried others, but they did 
not succeed, though they frightened 
the British, In 1804 and 1805 
Robert Fulton made experiments in 
France and England, and in 1807 in 
New York with some success. He 
made several kinds of torpedoes, one 
kind to float in the water when 
anchored, to be fired by a ship com- 
ing in contact with it; another to be 
tred from a gun and stuck on to a 


vessel’s side by a kind of harpoon; 
and a third to be carried on the end 
of asparin front of avessel. Samuel 
Colt, the inventor of the revolver 
which bears his name, was the first 
to explode torpedoes. by electricity, 
In 1836 he invented a method of pro- 
tecting harbors by a series of floating 
torpedoes connected by wires with 
the shore, to be fired by electricity. 
Torpedoes were used to some extent 
in the Crimean War, in our Civil 
War, in the Franco-German War of 
1870-71, and in the Russo-Turkish 
War of 1877. 

Torpedoes may be divided into two 
classes; defensive torpedoes, for the 
protection of harbors and rivers, and 
offensive torpedoes, to be used in 
battles between men-of-war. 

Defensive Torpedoes. These may 
be either floating iron cases filled 
with gunpowder, gun cotton, or some 
other explosive, anchored just under 
the surface of the water in channels 
where ships have to pass, and so ar- 
ranged as to be fired by the touch of 
the vessel itself;-or submarine mines 
laid on the bottom, to be exploded by 
means of electric wires when the ves- 
sel is over them. 

Offensive Torpedoes. The most 
simple kind is the spar torpedo, car- 
ned on the end of a long spar on 
the bow of a boat, and so made as 
to explode when it strikes against an 
enemy’s side. Such a torpedo was 
used by Lieut. Cushing when he 
blew up the Confederate ram Albe-' 
marle in 1864. As now made, the 
end of the spar is dropped so as to 
strike the enemy about ten feet under 
water, and the torpedo is then) 
exploded by electricity. | 

But the principal torpedoes used 
in war are those which can be sent 


out alone against an enemy. There 
are two kinds: 1, the dirigible tor- 
pedo that is directed a red 
from a vessel or from shor cans 
of an electric wire; and 2 tQe- 
mobile (self-moving) or fis) iorpedo,| 
which steers itself. 

1. The Sims-Edison  torpeda, 
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invented by W. Scott Sims, and 
driven by an Edison electric motor, 
is about 30 feet long and 24 inches 
wide. It is in two parts, as shown 
in the figure; a copper float, which 
floats just under the surface, fitted 
with two standards which appear 
above the water so that its course 
can be seen by those controlling it, 
and the torpedo itself, which is sus- 
pended by steel rods about six feet 
beneath ‘the float. The torpedo 
carries in its head 270 pounds of 
dynamite. Back of it is the wire 
cable on a reel which unrolls as the 
torpedo advances, the wire being 
carried in a cable tube past the pro- 
peller behind, so that there is no 
danger of getting tangled about it. 
In the middle is the motor which 
drives the propeller. The wire is 
more than a mile long. When the 


torpedo is sent out against a ship, 
the person guiding it can steer it in 
any direction or stop it if he chooses. 
If it strikes against a ship, an electric 
signal tells him and he then presses 
a button and fires the charge. The 
Patrick torpedo, invented by an 
American (sometimes called also the 
Long, the Hargin, and the Wood 
torpedo, from improvements made 
by different persons) is somewhat 
like the Sims-Edison in shape, hav- 
ing a copper float holding the torpedo 
beneath, It is controlled, too, by an 
electric cable which runs out from 
a reel as it goes; but its engine is 
driven by carbonic acid gas instead 
of electricity. It carries 200 pounds 
of explosive material. This torpedo 
is intended chiefly for harbor or coast 
defense. 

2. The Whitehead torpedo, in- 


The Sims-Edison Torpedo. 


vented by Robert Whitehead of 
England, is a torpedo which swims 
under water by itself without any 
wire to direct it from the shore. It 
consists of a fish-shaped vessel of 
steel or bronze, about 21 feet long, 
divided into several compartments : 
in front the magazine, filled with discs 
of gun-cotton ; next a compartment 
containing the machinery which 
keeps it at the right depth under 
water; third, the reservoir for com- 
pressed air, which drives the ma- 
chinery; fourth, the machinery ; 
fifth, an air-tight chamber which will 
fill with water and sink the torpedo 
if it fails to explode; sixth, a con- 
trivance to make the two propellers 
revolve in opposite directions ; and 
seventh, the two rudders. When 
the torpedo is started, it drops toa 


certain distance under water and 
moves very fast in the direction in 
which itis pointed. If it hits the 
vessel the charge of explosive in its 
head is fired by percussion. In the 
Chilian war in 1891, the Blanco 
Encalada, a large armored ship be- 
longing to the Congressional party, 
was sunk in the port of Caldara by 
a Whitehead torpedo sent out from 
a torpedo vessel. The Whitehead 
torpedo is now used in all the navies 
of the world, The Japanese proved 
its efficiency, in the war with China 
in 1894, and again in the Russian 
war in 1904-5, when they sunk several 
ships with these torpedoes in a night 
attack on Port Arthur. 

The Schwartzkopff, a German 
torpedo, is much like the Whitehead, 
differing only in mode of construc- 
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tion. The Howell torpedo, the in- 
vention of Admiral John A. Howell, 
United States Navy, also a fish 
torpedo but smaller than the White- 
head, being only about 11 feet long, 
is used to some extent. 

Torpedo Boats. The use of tor- 
pedoes in war has made necessary 
the building of torpedo boats, and all 
navies are now supplied with them. 
These vessels, at first intended chiefly 
for harbor defense and use along 
shore, were originally small, only 60 
to 80 feet long and with a speed of 
15 to 18 knots, but they are now 
built twice as large and with a speed 
of 28 to 30 knots. They are con- 
structed entirely of steel and with 
water-tight compartments, so that 
even if one or two of these are filled 
with water the vessel will not sink, 
Each boat has double engines, either 
of which, in case one is disabled, will 
drive it at good speed. The torpedo 
tubes are on the deck and are 
mounted on a circular track so that 
torpedoes may be discharged on 
either side. Torpedo boats are 
usually low in the water, to expose 
as little as possible to an enemy’s 
fire, and are armed with one or more 
rapid-fire guns. 

To guard against torpedo-boats, so 
dangerous to battle-ships and other 
large vessels, naval nations have 
added to their fleets torpedo-boat 
destroyers, so called because they are 
intended to attack and destroy them. 
These are really enlarged torpedo 
boats, some being 250 feet long, and 
are able to go to sea in any weather, 
They are too faster than torpedo 
boats, one built for Great Britain 
averaging 37 knots, and are more 
heavily armed, carrying usually a 
powerful battery of 6-pounder to 14- 
pounder rapid-fire guns. Besides 
these, war ships are now protected 
against the attacks of torpedo boats 
by steel nets which can be let down 
all around a vessel at anchor so as to 
catch a torpedo before it gets near 
them. At night too powerful search 
lights that illumine the sea to a great 
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distance are used. But notwith- 
standing these precautions, naval 
men recognize that it is almost im- 


possible to guard against the attacks 
of the torpedo when used with skill, 
Some even think that it will in time 
overcome the armored ship and 
render it almost impossible for such 


vessels to approach a hostile shore. 
Submarine Boats. The first prac- 
tical submarine boat was made by 
an American, David Bushnell (1754- 
1324), who after his graduation at 
Yale in 1775, turned his attention to 
this subject. He built a boat called 
the Turtle to blow up a British 64- 
gun ship in New York Harbor, but 
failed though he proved his ability to 
gounder her bottom. Robert Fulton 
built the Nautilus, in which he re- 
mained under water five hours, but 
could not interest any government 
init. In our Civil Wara Confederate 


submarine boat came out of Charles- | 


ton harbor and sunk the United 


States steamer Housatonic, but was: 
Many experiments. were | 


itself lost: 
made in Germany, France, England 


and Russia, in the hope off obtaining | 
a boat suitable for naval warfare. 


Submarines were designed in Nor-_ 
denfeldt in Sweden, Hovgaard in- 
Denmark, Gustave Zédé in France, — 


Jacovenko in Russia, Sir Gerald 


Strickland in England, and Admiral 
Danie! Ammen in the United States, 
In 1875 a submarine invented 
by J. P. Holland met with fair 
success. From its model the British 
type has been evolved. France was 
the first to adopt the submarine 
torpedo boat as a vessel of war. The 
first boat, the Gymnote, was launched 
in 1888. Germany launched the Ur 
and the U2 in 1905-6. The submar- 
ine is able to steam on the surface, 


dive like a duck, and remain under | 


water as long as necessary. As it 
carries six torpedo tubes and uses the 
largest size of Whitehead torpedoes, 
it has proved a very powerful in- 
strument of war. 
of these boats can be under- 
stood from the diagram, which 
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shows the interior arrangement. 

A feature of the submarine is the 
periscope, a mirror fitted in the top 
of the ball tube and revolved so as 
to sweep the horizon. The image 
on its surface is reflected down the 
tube toa mirror below in which the 
commander can see what is taking 
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place above the surface of the water. 
The latest improvement of the Hol- 
land design is the ocean-going sub- 
marine of wide range, high speed and 
great fighting power. The arma- 
ment consists of six torpedo tubes, 
ten torpedoes and two quick-firing 
high-angle guns. The cruising range 
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Plan of Holland Submarine Boat. 


of the submarine varies from 1,000 
to 5,000 miles. 

The management of torpedoes re- 
quires great technical skill and they 
are entrusted only to men thoroughly 
trained in their use. The principal 
torpedo station of the United States 
is at Newport, Rhode Island. On 
an island in the harbor, called Goat 
Island, are buildings for the manu- 
facture and charging of torpedoes, 
laboratories for making explosives, 
and a school for instruction in their 
use. A large part of the torpedo 
fleet is also kept there. 

In the Russo-Japanese war, 1904— 
5, the Japanese, who had learned 
the theory of torpedo warfare in the 
Jnited States, showed that they are 
proficient in the use of this weapon. 
The first attack on Port Arthur, in 
which two Russian battleships and 
a first class cruiser were disabled, 
was made by night with torpedo- 
boats. Both nations also made large 
use of floating and submarine mines, 
the Russians in defending Port 
Arthur and the Japanese in attack- 
ing it by sea. The Russian flag- 
ship Petropaulovski, sunk on April 
13, 1905, was probably destroyed by 
a floating mine. 


TORTOISE. See TURTLE. 

TORTOISE-SHELL, the covering 
or shell of a kind of sea TURTLE, 
found mostly in the Indian Ocean. 
This turtle is sometimes called_ the 
hawk’s-bill turtle, because its jaws 
are hooked like those of a hawk; and 
sometimes the imbricated (Latin 
ztmbricatus, tiled, from zwbrex, a 
tile) turtle, because its shell is formed 
of a series of plates like tiles, lapped 
one over the other as tiles are on a 
roof. These plates are the tortoise- 
shell of commerce, ‘The finest ones, 
marked with the beautiful reddish 
brown and golden yellow shades, are 
those on the back; the belly plates: 
are plain yellow. 

Tortoise-shell may easily be soft- 
ened by putting it into boiling water, 
and may then be moulded or pressed 
into any shape, which it will keep - 
after cooling. Pieces may also be 
welded or joined together by scraping 
the edges down thin, warming them, 
and then pressing them tightly to- 
gether in a screw press. When tor- 
toise-shell is to be inlaid with mother- 
of-pearl, gold, silver, etc., the pieces 
to be inlaid are put in their proper 
places on the shell, which has been 
softened by warming, and the whole 
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is then screwed up in a press until | Tow is also much used for caulking 


the pieces are forced into the shell, 

Tortoise-shell is much used for 
inlaying and veneering cabinets and 
other furniture, for making boxes, 
card-cases, COMBS, many kinds of 
ornamenis, the rims of eye-glasses, 
etc. In making eye-glass rims only 
a narrow slip of shell is used for each 
rim. A slit is sawn in it with a fine 
saw, the shell is softened, and the 
slit is pulled open little by little until 
it is made into a round hole large 
enough for the glass. A groove is 
then cut around the inside of it by 
means of a little circular saw, and 
the glass is slipped in while the shell 
is soft. It is lastly finished by filing 
and polishing. Even the filings and 
chippings of tortoise-shell are made 
use of by being softened and pressed 
into moulds. 

Tortoise-shell is so called because 
it was once thought to be the shell 
of the tortoise. 

TOUCAN, a kind of bird living in 
tropical America, Toucans live in 
flocks in forests, where they make 
a great chattering as they hop from 
branch to branch in search of food. 
They are handsome birds with very 
large bills, one kind, the toco toucan, 
which is seventeen inches long, hav- 
ing abill half that length. They are 
noted, too, for their striking colors, 
sume being bright green, with red or 
yellow on the breast, and some black, 
olive, and scarlet. Toucans nest in 
holes in trees, and lay two round 
white eggs, They post a sentinel 
‘while they feed, and his warning cry 
‘fucano is said to have given them 
their name. 

The toucan belongs to the order 
coccyges, or cuckoo-like BIRDS. 

TOW, the coarse and broken part 
of FLAX and HEMP, combed out by 
the hackle or hatchell. Tow is not 
So Strong as the long threads of flax 
and is used for cheap goods, such 
as sacking and common _ twine, 
It can be spun on machines nearly 
like those for cotton, which are 


€asier to work than flax-machines, | food, During 


or filling up the seams of ships to 


keep them from ieaking, and for 


oiling and cleaning machinery. 


The word tow is from the Anglos | 


Saxon aw or tow, tow. 

TOYS. Until within the past 
few years almost all the toys used 
by children in this country were 
brought from Europe, and a great 
many kinds are still brought from 
there, but most of those that can 


be made by machinery or which 


need much skill in their manufacture 
are made in the United States, Tin, 
iron, and pewter toys, and all toys 
which go by clock-work and are 
wound up with a key are made 
in this country, chiefly in Connecti- 
cut, New York, and Pennsylvania. 
Great numbers of these metal toys 
are made every year, and new kinds 
are all the time being invented, 
They are sold very cheap, because 
most of their parts can be stamped 
out by machines, and all that has 
then to be done to them is to put 
the pieces together and paint them. 
For a long time this kind of toy was 
made. in Germany and England, 
but now they cannot make them as 
well or as cheaply as we do, 

Toy musical instruments, such as 
tin trumpets, jews-harps, zithers, 
metalophones, and drums, were 
once mostly made in Germany and 
France, but are now chiefly made in 
the United States, very few being 
brought from Europe. Almost all 
the drums used by American boys 
are made in Massachusetts. Musi- 
cal boxes all come from Switzerland, 
and some harmonicas and jews- 
harps from Austria. 

Almost all wooden toys come from 
Germany, where they are made 
wholly by hand, mostly by peasants 
in the mountains of Bavaria, Saxony, 
and the Tyrol. These people are 
very poor and do not know anything 
about what we call the comforts of 
life. They seldom get meat to eat, 
but live mostly on milk and vegetable 
the summer they 


work out of doors, but in winter, 
when the snows lie deep in their 
country, they employ their spare 
time in making toys. Ali the mem- 
bers of the family, men, women, and 
children, work at this business, carv- 
ing poplar and plane tree wood by 
hand with knives and other small 
tools. There are made the Noah’s 
arks, animals of all kinds, carved 
figures of men and women, jumping- 
jacks, wooden houses and furniture, 
villages, and all other hand-made 
wooden toys. As these people live 
so poorly and have few wants, they 
can make these toys much cheaper 
than they could be made in this 
country. The best carved toys 
come from the Tyrol, but some 
good ones come also from Switzer- 
land. 

Almost all dolls, with the excep- 
tion of a few fine wax and porcelain 
ones, which are made in France, are 
brought from Germany. Wooden 
jointed dolls are made mostly in the 
Tyrol, wooden dolls in Saxony, and 
wax dolls in Bavaria. Masks, or 
false faces, are made mostly in Ger- 
many of PAPIER MACHE, in much 
the same way as DOLLS’ heads, by 
moulding sheets of soft paper pulp 
either into moulds or over faces 
made of plaster of Paris. They are 
then dried and painted. Almost all 
papier maché toys, Suche asa cats 
which mew, dogs which bark, and 
other animals, come from Germany, 
and they are made like the wooden 
toys, mostly by poor people in their 
own houses. 

Nearly all the MARBLES, too, come 
from Germany, the agates from Sax- 
ony and the cheaper kinds from Ba- 
varia. Indeed, Germany is the great 
toy shop of the world, for more toys 
are made there than in any other 
country; but it is probable that be- 
fore many years most of those used 
by children in the United States, 
with the exception of carved wood 
toys will be made here. 

The word toy is a short form for 
play-toy, meaning things or tools for 
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play. Toy is from the Danish /oz, tools 
or materials. 

TRAWLER, a fishing vessel that 
drags or trawls (trails) a net behind it. 
There are usually 1500 trawlers fish- 
ing around the British coast. 

TRIANGLE, amusical instrument 
made of a rod of steel, bent into the 
shapeofatriangle,and played by being 
struck with asmall steel bar. Itisused 
in ORCHESTRAS and military bands. 

TRILOBITE, the name given to a 
group of fossil CRUSTACEANS, which 
do not exist now. They are sup- 
posed, however, to have been some- 
what like the HORSEHOE CRAB In 
form and in habits. They lived 


Trilobite. 


probably in shallow water near the 
coast, and fed on small aquatic ani- 
mals and their spawn. ‘Trilobites 
are among the oldest of the articul- 
ata (see ANIMAL). They once ex- 
isted in immense numbers, and more 
than five hundred kinds have been 
found, from twenty inches in length 
down to very small ones. 

The word trilobite is from the 
Greek 7¢vezs, three, and Zobos, lobe, 
so called from the three lobes of the 
body, the head, the thorax, and the 
abdomen. 

TROMBONE, a wind musical in: 
strument of the TRUMPET kind, 
made usually of brass, and blown by 
the mouth. It is made up of a long 
tube in two parts, one of which 
slides in and out of the other, and 
it has a broad bell-shaped end and a 
mouthpiece much like those of a 
trumpet. There are three kinds of 
trombones in use in military bands 
and orchestras, called the alto, the 
tenor, and the base trombones, 
which play different parts of the 
music, The tone of the trombone 


TROUT 


is grander and more powerful than 
that of the trumpet. 

Trombone is an Italian word, 
made from ¢vomba, a trumpet, and 
means great trumpet. 

TROUT, the common name of a 
fresh-water fish of the salmon fainily 
which includes also the SMELT and 
others. The common brook or} 
speckled trout is caught in the 
streams of Canada, New England, 
and the Middle and Western States. 
It is eight to twenty inches long, 
and seldom weighs more than one 
and a half pounds, It is brownish 
above, with dark markings, yellow- 
ish-brown on the sides, and yellow- 
ish-white below, and its sides are 
covered with yellow spots, often 
dotted with vermilion. It is consid- 
ered a great delicacy for the table, 
and anglers take much delight in 
catching it. 

Trout are caught with the rod and 
line, and may be fished for in several 
ways, and with several kinds of bait. 
In fly-fishing the bait is a common 
fly, grasshopper, cricket, or some 
other live insect, or a fly made by 
hand. The rod should be ten or 
twelve feet long, and should have a 
reel with about fifty yards of fine silk, 
grass, or hair line wound on it. The 
line in use should be about half as 
long again as the rod. The fisher- 
man must learn to throw this so that 
the fly will fall iightly on the water, 
the fly Srst and the line afterward, | 
When a fish is hooked, care must 
be taken not to put a sudden strain 
on the line. If the fish jump out of 
water, drop the end of the pole so as 
to let the line loose, for if it should 
be tight when he comes down he 
will tear himself loose; but at all 
other times the line should be kept 
tight. If he runs away give him 
plenty of line by unwinding it, but 
keep it tight all the while, and when 
he stops wind in little by little until 
he is tired out, when he may be 
landed. Never try to lift a trout out 
by the line, but use a little landing 
net, which should be put under him. 
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It is always best to fish down stream, 
when possible. 

Trout may be caught also with 
a minnow, shiner, or shrimp. A 
stouter rod should be used than in 
fly-fishing, and the bait should be 
kept moving all thetime. In fishing 
with angle-worms the line may be 
either cast out and drawn gently in, 
or, if the worm be lively, it may be 
held still. If the worm be dropped 
in carefully under banks or near 
rocks, fine trout may often be taken, 
The fisherman should be careful not 
to let his shadow fall on the water, 
and should try to keep hidden, as 
trout have keen eyes and are very 
shy, and will dart away if they see 
anyone. They are also frightened 
at any noise, and even talking will 
drive them away. 


The word trout is from the Anglos ~ 


Saxon fruit, trout. 

TRUFFLE. See FUNGI, 

TRUMPET, a wind musical in 
strument, made usually of brass, 
and blown by the mouth. As now 
made, it is a tube about eight feet 
long, but twisted round once, so as 
to make it only about three feet 
long. The end blown in has a 
mouthpiece, and the end from which 
the sound comes is bell-shaped. It 
has several keys by which different 
notes are made. Trumpets are 
used in military bands and orches- 
tras. 

The Speaking Trumpet or Mega- 
phone has a bell-shaped end, and a 
broad mouthpiece into which the 
person using it speaks. It keeps 
the SOUND waves together and thus 
makes the voice much louder, 

The Ear Trumpetis a kind of horn 
used by deaf persons. It has a 
small end to put to the ear, and a 
large end to speak into. The sound 
waves are thus kept from scattering 
and are all carried to the ear. 

The word trumpet comes from the 
French ¢rompette. The Italian name 
is ¢romba. 

TULIP-TREE, a common North 
American tree, of the magnolia 
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family. It is found from Canada to 
Floridaand abounds in the Middleand 
Western States. With the exception 
of the sycamore, it is the largest of 
our deciduous trees, often growing 
140 feet high, with a diameter of eight 
to nine feet. It gets its name from 
its flowers, which resemble a large 
tulip, with greenish-yellow petals 
marked with orange. Its wood, 
fommonly called whitewood, though 
it turns yellow from exposure, is soft 
and easily worked, and is almost as 
useful as the white pine. It is some- 
-times called also poplar, tulip-poplar, 
and yellow poplar, though it has no 
relation to the poplar tree. The In- 
dians, who made canoes of it, called 
it canoe-wood. 

TULLE, a fine thin silk net, used 
for women’s veils and dresses. It is 
sometimes made plain and sometimes 
ornamented with dots. It used to be 
made with bobbins, but is now woven 
by machinery. 

Tulle gets its name from the city 
of Tulle in France, where it was first 
made. 

TUNGSTEN, a metal, one of the 
ELEMENTS. It is obtained chiefly 
from an ore called wolfram, in which 
it is found mixed with iron and 
manganese, and sometimes with lime. 
When separated, the metal is iron- 
gray, almost as heavy as gold, and 
very hard and brittle. It is used 
chiefly to mix with steel, especially 
in the manufacture of steel tubes for 
lining the bores of the immense 
rifled cannon now made, It toughens 
these and makes them more elastic, 
so that they can be fired many more 
times than those made of plain steel. 
Tungsten ore is found in Europe and 
in Otago, New Zealand. 

The word tungsten is from the 
Swedish /ug, heavy, and séez, stone. 

TUNNEL, a passage made under 
ground or water for a road, canal, 
or sewer. It is usually very much 
more costly to make a tunnel under- 
ground than to make a passage way 
which is open to the air above; but 
it the ground through which the pas- 


sage to be cut is very high, it may 
be cheaper to tunnel than to make 
an open roadway. This isthe rea- 
son why tunnels are cut .through 
high hills and mountains. In mak- 
ing a tunnel through a hill an open 
cut is usually made on each side 
through the slope of the hill until 1 
gets to be fifty or sixty feet deep, 
and then the workmen begin to tun- 
nel. They do this from both sides 
at once, the work being calculated 
so nicely that the two parts will meet 
in the middle of the hill; and some- 
times, when a tunnel is to be very 
long, pits called shafts are sunk 
down from the top of the hill to the 
line of the tunnel and then workmen 
dig each way toward those who are 
tunneling from the outside. 

Tunnels in rock are now usually 
blasted out with nitro-GLYCERINE 
instead of with gunpowder, which 
was formerly used. Holes’ are 
bored in the rock by means of 
DRILLS worked by machinery, and 
little tin tubes filled with nitro-glyc- 
erine are put into them and joined 
by copper wires with an electrical 
battery (see ELECTRICITY), a spark 
from which fires them all at once. 
The same machine which drills the 
holes in the rock blows air into the 
tunnel and clears away the smoke 
after each blast. At first only a 
small rough way, called a heading, 
is made, and this is afterward cut 
smooth and made of the right size. 

When a tunnel is cut through 
hard solid rock it is made like an 
arch overhead, and it does not need 
any props or lining to hold up its 
roof; but if the rock is soft and 
full of seams, it has to be propped 
up with timber as the work goes on 
until walls and arches of stone are 
built, when the props are taken out. 
Tunnels in earth do not need drill- 
ing or blasting, as the earth, whether 
hard or sort, is easily taken out with 
the pickaxe and shovel, but the 
roof has to be carefully propped up 
all the time and then walled _and 
arched with stone or brick, Tun- 
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nels under rivers and other water 
are made in the same way as those 
under ground, but the greatest care 
has to be taken that the water does 
not break through. 

Tunnels were built in very ancient 
times. YVhe Egyptians cut long tun- 
nels through solid rock in mountain 
sides to make the tombs of kings 
and other dignitaries; and the 
Babylonians constructed one under 
the river Euphrates. The Romans 
made tunnels for roads. drains, or 
water-supply wherever they went. 
One of the most noted was that dug 
in A. D. 52 for the draining of Lake 
Fucinus, which took 30,000 men 
eleven years to complete. It was 
33 miles long and had 22 shafts, 
some of them 400 feet deep. This 
was then the longest tunnel ever 
made. 

Several railway tunnels pierce the 


_Alps: that under Mont Cenis, from 


Italy to France, built in 1857-71, 
which is 7$ miles long; the Saint 
Gothard, from Italy to Switzerland, 
built in 1872-81, 94 miles long; the 
Arlberg, in Switzerland, built in 
1880-84, 64 miles long ;and the Simp- 
lon, from Italy to Switzerland, built 


_ in 1898-1905, 12 miles long. The 


Severn double-track tunnel under 


- the Severn River, connecting Eng- 


« 


land and Wales, opened in 1886, 
is 42 mileslong. The Hoosac tunnel, 
also double-track, under Hoosac 
Mountain in Massachusetts, built in 
1854-76,is 44 miles long; and that 
under the Stampede Pass of the Cas- 


. Cade Mountains on the Northern 


Pacific Railroad, single-track, built 
in 1886-88, is 710 feet short of two 
miles. The latter was constructed 
in a mountainous region. covered 
with forests and without roads, and 
the work was therefore more diffi- 
cult than the Alpine tunnels. The 
tunnel under Lake Michigan at Chi- 
cago, built to get good drinking 
water from the lake, is about two 


‘miles long, and a like one at Cleve- 


land, under Lake Erie, is a mile 
and a quarter long. A tunnel to 


drain the valley of Mexico, finished 
in 1892, is 9% miles long. The 
New York aqueduct, which is really 


a rock tunnel thirty miles long, was’ 


opened in 1890 after five years’ 
work. There are several tunnels 
under the River Thames in London. 


One under the St. Clair river, from 


Port Huron, Michigan, to Sarnia, 
Canada, for the use of the Grand 
Trunk Railway, 6000 feet long, was 
finished in 1890. 
Subway has a double-track tunnel 


The New York 


under the Harlem River, and the. 
Pennsylvania Railroad constructed — 


(1905) two tunnels under the Hudson 
River through which its trains come 
directly into the city, and others 
under the East River to connect with 
Long Island. Two electric trolley 


tunnels under the Hudson from Jer- | 


sey City and Hoboken to New York, 
were completed in 1905. The Bos- 


ton Subway also constructed a tun- | 
nel to connect the city with East» 


Boston. 

The word tunnel is from the 
French ¢onmnel, later tonneau, a large 
cask, old tunnels having been made 
mostly of that shape. 

TUNNY, a large fish of the mack- 
erel family, sometimes called the 
horse mackerel. It is commonin the 
Mediterranean, on the coast of Ey- 
rope to the Loffoden Islands, and’on 
our North Atlantic coast to the Gulf 


of St. Lawrence. The tunny some- | 


times reachesa great size, fifteen feet 


long and weighing a thousand to + 


twelve hundred pounds. Its food in 
our waters is chiefly MENHADEN, of 
which it destroys great numbers. 
Tunnies sometimes pursue small 
fishes into fishermen’s nets, and do 
great damage. In 1878, thirty of 
them, weighing together about 30,000 
pounds, were harpooned in a fish- 
pound near Gloucester, Massachu- 
setts. The tunny had been prized 


for food in Europe since the times of | 


the ancient Romans, but is seldom 
eaten in this country. In the Med-« 
iterranean, where it seldom weighs 
as much as five hundred pounds, it is 


a 
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caught in nets, and used both fresh 
and salted, and sometimes put up in 
oil. It is much eaten in all the Latin 
countries. 

The word tunny, means “ darter” 
it is from the Latin ¢iumnus or tun- 
- Greek ¢humnnos, from thunezn, to 

art. 

TURBINE (Latin Zzvrdo, top), a 
motor for utilizing the energy of 
water, steam, or air by means of a 
wheel that spins or whirls around 
like a top. Turbines are largely 
used, in place of other engines, to 
supply power for mechanical uses. 

Water Turbine. Several kinds 


of turbines are worked by the force: 


of running water, which causes them 
to revolve. They are usually named 
after their inventors, but are often 
classed according to the direction or 
point of discharge of the water 
flowing through them, as inward, 
outward, or downward flow turbines. 
In the first kind the water enters at 
openings in the outer rim and passes 
out at the centre; in the second it 
enters at the centre and passes out 
at the outer rim; and in the third 
the flow is wholly downward. There 
is also a mixed form of turbine, com- 
bining two of these methods. In 
some turbines the water enters the 
wheel ‘from below instead of from 
above, as in those at Niagara Falls 
for turning the dynamos for supply- 
ing electrical power. 

The speed of turbines is easily re- 
gulated by opening or closing the 
channel through which the water is 
admitted. They are made of all 
sizes from 6 inches to 5 or 6 feet in 
diameter, and for special uses even 
larger. Their cheapness, compact- 
ness, and efficiency have brought 
them into almost universal use where 
hydraulic motors are possible, and 
they have nearly superseded other 
kinds of WATER WHEELS. The air 
turbine is much like that worked by 
water excepting that the motive 
power is air instead of water. 

Steam Turbine, a form of motor in 


which the energy of expanding|land to 


steam acts upon a wheel provided 
with vanes and causes it to revolve. 
The germ of the steam turbine is to 
be found in the zolipile, a contrivance 
ascribed to Hero of Alexandria, 
who lived about 250 B. C. This 
consisted of a hollow sphere mounted 
so as to turn on a horizontal axis by 
the force of escaping steam, as shown 
in the illustration. This is supposed 


Hero’s olipile. 


to be the first form of the steam 
engine. In 1629 Giovanni Branca, 
an Italian, invented one which con- 
sisted of a wheel blown around by 
the force of a jet of steam, and pro- 
posed its application to many useful 
purposes. But nothing ‘came of it 
until 1884, when C. A. Parsons, of 
England, constructed an engine, 
modelled after that of Branca, but 
with various improvements. In 
1889 Dr. de Laval, of Sweden also 
made one, and since then Prof. 
Curtis of New York and other in- 
ventors have perfected the steam 
turbine, which seems to be destined 
to supersede the ordinary steam en- 
gine in all plants requiring steam 
power. It surpasses the common 
steam engine in speed and in power, 
takes up less space, and is more 
economical in fuel. Another advan- 
tage which it has over the piston 
engine is the total absence of vibra- 
tion. 

In 1894 a screw-propeller boat 
called the Turbinia was built in Eng- 
test the turbine engine in 
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Though a small] When the female turkey gets read 


vessel, she proved to be exceptionally|to lay her eggs she steals away t 
fast, attaining a speed of 32? knots|some quiet spot, because the mal 
and later of 344 knots an hour, the] turkey will break them if he find 


highest record for any vessel. ‘This 
led to the construction of a torpedo- 
boat destroyer, ‘the Vixen, which 
showed a speed of more than 37 
knots, or about 43 miles an hour. 
The turbine was first adopted for 
passenger steamships in I90I, on 
the King Edward VII.,a vessel run- 
ning on the Clyde. Its success was 
so great that the Cunard and other 
steamship companies built large 
turbine steamers. for transatlantic 
service. In 1905 the first of these, 
the Allan Line steamers Victorian 
and Virginian, crossed the Atlantic. 

TURBOT, a large kind of flat-fish, 
found in European waters. Next to 
the halibut, it is the largest of Euro- 
pean flat-fishes, sometimes weighing 
30 to 40 pounds and even more. 
It is highly esteemed as a food fish, 
its flesh being white, fat, and delicate. 
The turbot has been celebrated since 
the days of the ancient Romans, who 
greatly liked it. 

The word turbot is Old French, 
from Latin Zurédo, a top. 

TURKEY. The turkey was first 
found in America. The wild turkey 
was once plentiful in the United 
States east of the Rocky Mountains 
and in Mexica, but it is now scarce. 
It is handsomer than the tame turkey, 
its feathers being generally brown 
mixed with blue and green, and hav- 
ing a shine like copper or bronze. 
The head and neck are bare of 
feathers, the skin being bluish black 
with dark red lumps on it. 

Wild turkeys live in flocks in the 
woods, where they feed on acorns, 
nuts, berries, buds, and_ insects, 
They also like wheat, corn, and 
other grains, and often do great 
damage to fields. Their wings are 
Strong and they can take long flights, 
but as they can run very fast they 
seldom fly unless forced to do so, 
At night, however, they fly up and 
roost on the tops of the highest trees, 


them. She makes her nest in | 
hollow in the ground, lining it witl 
soft grass, moss, and leaves, and lay 
ten or fifteen yellowish-white eggs 
speckled with brown. When sh 
leaves her nest to get food, she care 
fully covers it over with reeds ani 
grass to hide it from the eyes of th 
| fox, lynx, and crow, all of whom lik 
turkey eggs. After the young ar 
hatched, the mother leads them awa’ 
into quiet and hidden places, ani 
cares for them for several months 


until they are old enough to go alone 

Hunters usually shoot turkeys o1 
their roosts by night, especially o1 
slightly misty moonlight nights, wher 
these birds are not so much on thei 
guard as in clear weather. Man: 
are caught also in traps by day. / 
turkey trap is a pen made of fence: 
rails and covered over at the top 
and has a trench leading under on: 
side of it. Corn or somie other grair 
is scattered along the trench and ; 
quantity is put inside the pen, an¢ 
the turkeys, walking along with thei 
heads down to pick it up, soon finé 
themselves inside. The foolish bird 
could walk out easily enough in thi 
same way they came in if they would 
only put their heads down again, bu 
as there is no corn to show them thi 
way, they stretch their heads up higl 
and run round looking for a hole te 
get out of. The Indians catch mam 
of them and use their feathers fo 
making ornamental work. ' 

The Tame Turkey is descende¢ 
from the wild turkey, Though it 
feathers are duller than those of thi 
wild turkey, it is generally muel| 
larger. Its flesh is liked by mos| 
people better than that of any othe 
domestic fowls, but the flesh of th’ 
wild turkey is sweeter and mor 
juicy than that of the tame turkey 
The turkey is the principal meat o 
our Thanksgiving and Christma: 
dinners. Turkeys were first carrie¢ 


jsixteenth century. The first tur- 
{keys raised in France were eaten at 
he wedding of Charles LX. in 1570. 
The turkey belongs to the order 
ailing, or scratching BIRDS, and to 
{the pheasant family, 

The turkey is short for Turkey 
icock or Turkey hen, it being so 
jcalled because it was once believed 
that it came from Turkey, meaning 
Tartary or Asia. It was supposed 
to come also from India, whence the 
{French name azzde, which is short 
for poule d’Inde, cock or hen of 
India, The Spaniards also call it 
loallina de India, and the Germans 
\Indianische hen, Indian hen. 

TURMERIC, the roots of an East 
Indian plant, belonging to the same 
family with ginger. The roots are 
orange-yellow inside, smell some- 
what like ginger, and have a spicy 
taste. The East Indians use it to 
season curry, and it is used also to 
give a yellow color to varnishes, and 
tocolor ointments. Though its color 
is not very lasting it is much used 
in dyeing silks and woollens, The 
turmeric sold in the stores is usually 
in the form of a yellow powder, 
made by grinding the roots. 

The word turmeric is said by 
some to be from the New Latin 
terra merzta, valuable earth. 
TURNIP, a garden or field plant 
cultivated for its bulbous root, which 
is used for food. It grew first in 
the mild parts of Europe, and in 
Siberia, where it grows wild. There 
are several kinds of turnips, belong- 
ing to two different varieties ; com- 
mon turnips, with the bulb usually 
broader than long, and Swedish 
turnips or ruta-bagas (Swedish rofa- 
baggar, root rams), of which the bulbs 
are longer, larger,-and more solid. 
In Great Britain the turnip crop is 
very important, as farmers depend 
on it for winter food for cattle and 
sheep; but in this country, where 
Indian corn abounds, turnips are 
not much raised excepting for table 
use, They are not worth much for 
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food, as they are more than nine- 
tenths water. The Hebrews did not 
know the turnip, but the Greeks and 
Romans cultivated it. 

The word turnip is in Old English 
turnep, and is from the Welsh zurz, 
round, and the Anglo-Saxon 2@, 
turnip. 

TURPENTINE, the sap of the 
pine, fir, and some other cone-bear- 
ing trees. American turpentine is 
got mostly from the long-leaved 
pine, which grows in Georgia, North - 
Carolina, and Florida. A cut is 
made through the bark of the tree, 
and the sap flows outand is caught 
in pails or jars set to catch it. This, 
which is called crude turpentine, 
looks much like honey. Spirits or 
oil of turpentine is made from crude 
turpentine by distillation (see AL- 
COHOL), the solid part which is left 
being the common yellow resin used 
in making soap, candles, varnish, 
fireworks, for caulking the seams of 
ships, and for putting on violin 
bows. Oil of turpentine is used in 
medicine, in making varnishes, and 
for mixing with paints. When dis- 
tilled a second time and purified it 
becomes camphine, once much used 
to burn in lamps. 

Canada Turpentine, called also 
Canada balsam, is got from the 
balm of Gilead, a kind of FIR tree. 
Venice turpentine is the sap of the 
larch tree, and Strasburg turpentine 
the sap of the, silver fir tree. 
Another kind of turpentine is made 
in Syria and some of the Greek 
Islands, from the same tree on which 
the pistachio nut grows. 

The word turpentine is from the 
Latin ¢erebinthus, Greek terebinthos, 
the turpentine tree. 

TURQUOISE, a mineral of a beau- 
tiful sky-blue color, much prized for 
ornaments. It is found chiefly in 
the mountains of Khorasan, in Pere 
sia. Itis said that the Shah keeps 
all the best turquoises for himself, 
and will let only the poor ones be 
taken away. In the East turquoises 
are used to ornament fine bridles, 


TURTLE anv TORTOISE 


saddles, girdles, swords, and other 
things. In Europe and this country 
they are set in jewelry with pearls 
and diamonds, The turquoise is 
sometimes given as a pledge of love, 
in the belief that its color will fade if 
the giver be unfaithful; but in reality 
the color will often change in damp 
air. Turquoise is now mined near 
Los Cerillos, New Mexico. The 
Aztecs worked it before the Spaniards 
came, and the Pueblo Indians use it 
for ornament and for money, buying 
with it ponies, blankets, baskets, etc., 
from the Apaches, Zunis, and other 
tribes. 

The turquoise is so called because 
it was first brought from Turkey, 
meaning Asia, 

TURTLE and TORTOISE. Tur- 
tles live in the sea, while tortoises live 
mostly on land, but sometimes in 
marshes and rivers. The skeleton of 
turtles and tortoises is mostly on the 
outside, and forms a kind of bony 
house into which they can draw 
themselves when attacked. In 
some of the tortoises this bony 
covering is so jointed that they can 
shut it up close after drawing in 
their heads, legs, and tails. The 
under part, which takes the place 
of the breast bone in other ani- 
mals, is usually made up of one 
piece, but the upper is made up of 
many plates of bone, nicely fitted 
together and overlapping each other. 
The inside part of the skeleton of a 
turtle can be seen in the picture on 
page 621. 

Sea turtles swim very easily, and 
they can stay a long time under 
water. The opening to the nose is 
covered by a lump of flesh which 
acts like a VALVE, opening when 
they breathe the air, but closing 
tight when they go under water. 
They have no teeth, but their jaws 
are edged with a hard and sharp 
kind of horn, like the beaks of birds 
of prey. The tough stems of sea- 
weeds, on which they feed, are more 
easily cut by these scissors-like jaws, 


the shape of which can be seen in! 
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the picture, than they could be by 
teeth. CRUSTACEANS, too, and even 
MOLLUSKS are crushed by them. 


Head of Turtle. 


The Loggerhead Turtle is one of 
the most common kind, being found 
along the Atlantic coast from Vir- 
ginia to Brazil, on the Atlantic coasts 
of Europe, and in the Mediterranean, 


It is also one of the largest of the 
turtles, being generally about four 


Loggerhead Turtle. 


feet long, and has a smooth shell, as 
shown in the picture. This turtle 
feeds mostly on mollusks, the shells 
of which it crushes in its strong jaws, 
The flesh of the young is sometimes 
eaten, but that of old ones is valu- 
able only for the oil which is boiled! 
out of it and which is good for burn- 
ing in lamps. 

The Green Turtle, which is named 
from its green fat, from which turs 
tle soup is made, is found chiefly in| 
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he West Indies, whence great num- 
bers are sent alive to this country 
land to Europe. These turtles come 
{ashore in warm weather to lay their 
eggs in holes which they dig in the 
jsand, and are then easily caught, 
Jeither with HARPOONS or by turn- 
ing them over on their backs, for 
when turned over they cannot get 
back again. They often go hun- 
dreds of miles out to sea, and 
are sometimes caught sleeping on 
the top of the water. In the Pacific 
islands they are chased by the natives 
in canoes. When the canoe comes 
up with a turtle it dives, but the 
water is so clear that it can still be 
seen and followed, and when it comes 
up again a man in the bow jumps on 
to its back and clings to its shell 
until it is tired out, when it is easily 
ltaken. The Chinese have a still 
more curious way of catching turtles. 
They havea kind of fish called the 
sucking-fish, which they put into the 
water with a string tied to its tail. 
The fish darts at the turtle and holds 
fast to it with its sucking mouth, and 
both fish and turtle are then drawn 
into the boat. The green turtle 
sometimes grows as long as a man 
and weighs five hundred or six hun- 
dred pounds. 

The Hawk’s-Bill Turtle, so called 
because its upper jaw is hooked like 
the beak of a hawk, is found in the 
West Indies and other warm part 
of America, and in the Pacific and 
Indian Oceans. It is seldom more 
than three feet long; its flesh is not 
very good to eat, and it is sought 
after only on account of its beautiful 
horny plates, the TORTOISE-SHELL 
of trade. These are yellow above, 
‘marked with rich brown and reddish 
tints, and yellowish white below. 
The best tortoise-shell is brought 
from Singapore and Canton. 

Tortoises. There are several 
kinds of tortoises in the United 
States, most of which are small; but 
the snapping turtle, found from 
Maine to Georgia, is sometimes four 
feet long. It is so called because it 
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snaps fiercely at any thing within 
its reach, and when it bites a thing it 
is very hard to make it let go. It 
feeds mostly on fish, reptiles, and 
water fowl. Other kinds in the 
United States are the spotted tor- 
toise, the box tortoise, the gopher 
tortoise, the soft-shell tortoise, the 
mud tortoise, and the TERRAPIN. 
The terrapin, of which there are sev- 
eral kinds, is much esteemed for food. 

Turtles and tortoises form one of 
the orders in the class REPTILES, — 
The order is called also chelonza, 
from the Greek chelone, tortoise. 

The word turtle, formerly also 
tortle, is probably a corrupt form of 
tortoise, which is said to be from the 
Spanish ¢ortuga, tortoise, from Latin 
tortus, twisted, so called on account 
of its crooked feet. 

TURTLE-DOVE, the common 
name of several small pigeons, found 
in various parts of Europe, Asia, and 
Africa. The common European 
turtle-dove, which goes southward 
at the end of summer and returns in 
May, is brownish-gray above and 
white below. It is seen generally in 
flocks of twenty or more in woods, 
making itself known by its pleasant 
cooing. 

The Carolina Turtle-Dove, some- 
times called mourning dove, is found 
all over the United States from the 
Atlantic to the Pacific, and also in 
Cuba. It is bluish above, purplish 
on the breast, and light brownish-red 
below. Great numbers are killed in 
the Southern States in winter. 

The turtle-dove belongs to the 
order galiine, or scratching birds. 

The word turtle, in turtle-dove, is 
Anglo-Saxon, and is from the Latin 
turiur, dove, probably so called in 
imitation of its cooing. 

TYPE, a letter for printing. The 
form of a type is shown in the pict- 
ure; the part marked a is called the 
body, 4 the face, c the shoulder, @ the 
nick, and ¢ the. groove. The face is 
the part with which the printing is 
done. The nick, which is always on 
the lower side of a type, is to help the 
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compositor (see PRINTING) in pick- 
ing itup. The compositor feels the 
nick with his finger as he sets the 
type up in his stick, and thus knows 
that all the letters are 
right side up. Some 
type have two, three, 
or four nicks, which 
serve to mark differ- 
ent founts or sets, all 
of one kina being 
marked in the same 
way. The groove in 
the bottom of a type 
is to make it stand up 
steadily on the impos- 
ing table. If the type 
were flat on the bottom a little dust 
on the table would make it stand 
uneven. 

A full set of types of one kind, 
enough for printing, is called a fount 
or font. A fount of type does not 
have the same number of each letter 
of the alphabet, for many more of 
some letters are used than of others. 
If it has one of the letter z, it will 
have sixty of ¢, forty-five of z, and 
forty each of a, z, 7,0,ands. You 
will see from this that the letter 2 is 
used more often in printing than 
any other letter. The types in an or- 
dinary book fount are 


CAPITALS. 

SMALL CAPITALS, 
lower-case or small letters, 
MISAUIEIMG (GZMIPITE ALORS. 
and lower-case ttalics, 
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and figures and punctuation marks ; 
in all about two hundred different 
characters. Printers have a differe 
ent name for each size of type. 

The principal sizes used in book 
printing are; 


§ point—abcdefghijkImnopqrstuvwxyz. 

iG pt.—abedefghijklmnopqrstuvwxyz. 

8 point — abcdefghijklmnopqrstuv 
WXYZ. — 

9 point — abcdefghijklmnopqrstu 
VWXyZz. 

10 point— abcdefghijklmnop 
qrstuvwxyz, 
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11 point — abcdefghijklm 
opqrstuvwxyz. 

12 point — abcdefghiykh 
nopqrstuvwxyz. | 


14 pt._abcdefgh: 


klmnopqrstuvwxy: 


The type of this cyclopzedia is ni’ 
point. 

Type Making. Most types are ca 
in metal, but some for printing lar; 
letters on show bills and other coar 
work are cut out of wood. Ino 
times printers used to cast their ov 
types, but now they are made | 
men called type-founders, who ma’ 
a business of it. - The first step is | 
cut a punch or die, one of which h 
to be made for every letter. Tl 
letter is cut by a die-cutter (see DIT 
exactly like the letter on a type, ¢ 
the end of a little bar of soft ste: 
The steel is then hardened and tl 
dye is ready for use. The workmi 
now takes a little piece of coppe 
and setting the letter end of the d 
on it, strikes the other end with 
hammer until the letter on the die) 
pressed into the copper so as » 
make an exact impression of it. T) 
piece of copper is then carefully ¢ 
down until it is exactly the width 
the type to be cast and will fit in 
the end of the mould. This litt 
piece of copper is called a matrdé. 
The mould is a small frame or be 
made in two parts so that it will opi 
ona hinge. When it is shut up t) 
inside, which is made of steel, forr 
a little-box exactly the size of t. 
type to be cast. If you look ata I 
of types together, you will see th 
some of them are wider than othe] 
the letter 7, for instance is ve 
narrow, while wz and qw are four 
five times as wide; but all the typ 
are of exactly the same height. No 


| as only one mould is used in castil 


all the letters in one alphabet, it is | 


made that it can be set wide or na 
row, so as to fit any type or matr. 


The matrix is fitted at one end § 
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he mould so that the letter on it will 


) box. 


Type metal is an AL- 
{Loy made up of lead, 
antimony, tin, and some- 
times a little copper. 
More lead is used than 
anything else; the anti- 
mony hardens it, and the 
{tin and copper make it 
jtough. When it is poured 
into the mouid it fills up 
|the letter in the matrix 
and the little box which 
makes the body of the 
type, and cools at once. 
The workman then opens 
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came into use. In 1833 a French- 


man, Xavier Progrin of Marseilles, 
was given a patent for an instrument 


\the mould, throws out 
the type, and closes it 
ready to be filled up 
again. This was once always done 
by hand, but types are now cast 
by machines which do it much 
quicker. When the types come 
from the mould they have rough 
edges and there is a little piece 
of metal hanging to the bottom 
where the lead was poured in. This 
little piece is broken off by a 
boy, and the types are then 
sent to another boy who rubs 
them on a stone and makes 
them smooth. They are next 
examined to see if the edges 
are exactly square, and the 
groove is cut in the bottom 
of each. They are then put 
up in papers, each letter by 
itself, when they are ready for 
sale. 

The word type is from the 
Latin ¢ypus, Greek fupos, a 


Remington Typewriter, No. 2. 


called by him a “ktypographic 
machine,” because it printed by strik- 
ing (Greek &¢ufos, a sound made by 
striking, and gvaphezn, to write). He 
claimed that it would print almost as 
rapidly as one could write with a pen, 
and said : “ It will give birth to a new 


art—that of ktypography.” Although 


stamp. 
TYPEWRITER. Like the 
sewing machine, the  type- 


writer, in its perfected form, 
is an American invention. A 
kind of typewriter was made in 
England as early 
man named Mill, but though he 


was given a patent for it, it never 


AS mLLAy DY, 2 


The Caligraph. 


his machine did not succeed, it was 
made on a principle which has since 
developed into the modern typewriter 
—a series of letter levers so arranged 
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in a circle so as to make impressions 
on a common centre. 

The first American patent fora 
typewriter was given in 1843 to 
Charles Thurber of Worcester, Mas- 
sachusetts. Thurber was followed by 
S. W. Francis and by Thomas Hall ; 
and about the same time (1868) 
Charles Latham Sholes of Mil- 
waukee, Wisconsin, who had been 
experimenting with others, made 
what is now called the Rem- 
ington No. 1. In 1877 the 
double alphabet machine, 
called Remington No. 2, was 
first made, and _ this is still 
one of the best machines in 
use. With it a skilled oper- 
ator can print more than 
ninety wordsa minute. The 
Caligraph, the invention of 
George W. N. Yost, will print 
about as fast as the Reming- 
ton. Among other typewrit- 
ers are the Crandall, by L. G. 
Crandall ; the Hammond, by 
James B. Hammond; the 
Century, by Thomas Hall; 
the Yost, by the maker of the Cali- 
graph; and many small machines, 
among them the Columbia, Crown, 
World, Sun, Anderson, Capitol, 
Barlock, Morris, and Herrington, 
the last a pocket machine, weigh- 
ing only half a pound. 

Almost any kind of paper can be 
used on the typewriter, but gener- 
ally thin unruled paper 84 inches in 
width is preferred. The inks are 
made of glycerine with aniline colors, 
and may be had in all colors. Pur- 
ple ink is sometimes used, but black 
is generally preferred. By the use of 
carbon paper several copies may be 
made at once. 

The typewriter is one of the most 
important inventions of the century. 
It has made a great change in busi- 
ness methods, almost all correspond- 
ence being now carried on by its 


means. This has made busine: 
easier and has given pleasant an 
profitable employment to thousanc 
of persons, especially youny wome 
Authors’ manuscripts are now gene 
ally type-written before going to tl 
printers, thus preventing many erro: 
which are sure to creep in whe 
type is set from the original wri 
ing. Writers, too, aftlicted wit 
scrivener’s palsy use the typewrit 


Hammond Typewriter. 
with ease, and thus save both har 
and eyes. : 

New York State is the centre of tl 
typewriter industry in the Unite 
States, having nearly half (21) of tl 
factories for making typewriters ar 
their parts. Syracuse employs m 
than 4000 operatives in the busine: 
The other States manufacturing ty 
writers are, in the order of productio 
Illinois, New Jersey, Connecticv 
Pennsylvania, Massachusetts, Ohi 
Iowa, Georgia, and the District ‘ 
Columbia, the last four having b 
one factory each. Most of the ty 
writers used in Europe are of Ame 
can manufacture, the value of tho 
exported in 1905 amounting to m 
than $4,000,000, Some typewrit 
are made in Germany, but they a 
mostly imitations of American m 
chines, 


| 
| 
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UMBRELLA. Although umbrel- 
las have been in use in Asia from 
the oldest times, they were not gen- 
erally carried by men in Europe and 
in this country until about a hundred 
years ago, The first umbrella ever 
used in the streets of London was 
carried, about 1750, by Mr. Jonas 
Hanway, who had seen them in 
China and other parts of the East. 
{t is said that when he first walked 
the streets with one on a rainy day 
he was hooted and hissed by men 
and boys, and even pelted with 
stones. Before that time an umbrella 
was usually kept in the halls of 
houses of the rich, and was held by 
a servant over the heads of people 
as they passed to and from their 
carriages on rainy days; but the 
man who was afraid of a wetting 
was thought to be very weak. In 
an old English dictionary (Kersey, 
1708) an umbrella is defined to be a 
“screen commonly used by women 
to keep off rain.” 

Chinese and Japanese umbrellas 
are much like ours, but the frames 
are generally of bamboo and have 
many more ribs than ours. The 
best ones are covered with silk, but 
‘Most of them are made of paper, 
prettily painted and glazed, and made 
water-proof. In China people of 
different rank are sometimes known 
by the number of their umbrellas. 
Thus the emperor has twenty-four 
Carried before him, the heir to the 
crown ten, and other princes and 
nobles five, three, two. etc., accord- 
ing to their rank, 

One of the titles of the King of 
Siam is “ supreme owner of the um- 
brella.” This does not mean a 
common umbrella, but the umbrella 


Me 


of state, which is made of crimson 


or purple silk richly set with pre- 
cious stones, trimmed with gold 
fringe, and lined with white satin 
wrought with silver flowers and seed 
pearls. An umbrella like this is. 
carried over the king’s head wher- 
ever he goes, and any other person 
using one like it in that country 
would be punished with death. On 
very great occasions umbrellas sev- 
eral stories high, placed one above 
the other so as to make a pyramid, 
and with all their edges hung with 
little bells, are used. In Burmah the 
king’s umbrella is white and those 
of the nobles of the court red for 
use in the royal city, but in other 
places they have gilded ones. 

Great numbers of fine umbrellas 
and parasols are made in this coun- 
try. Common umbrella sticks are 
made of maple wood, turned round 
on a lathe, and bent at the end. ° 
The best sticks are of bamboo, 
orange, myrtle, dogwood, and pi- 
mento; and some have handles fitted 
of ivory, horn, silver, tortoise-shell, 
and other materials. The ribs are 
now mostly made of steel, though 
bamboo and whalebone are used in 
some cheap umbrellas, The best 
umbrellas are covered with silk; 
cheaper ones with alpaca, cotton 
and thin indiarubber cloth. Um- 
brella silk is brought chiefly from 
Lyons, France, and Crefeld, Ger- 
many. 

The word umbrella is made from 
the Latin word wméra, a shade, 
The word parasol is made up of the 
French word parer, to ward off, and 


‘the Latin word so/, the sun. 


UNIVERSE. Wher we look up 
into the skv at night the stars ap- 
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pear to be scattered over a great 
vault, and one does not look any 
further away than another. The 
moon, too, looks larger than the stars, 
though it is really much smaller. 
It looks larger only because it is 
nearer to us, many of the stars being 
so far away that our minds are not 
able to even think of the distance. 
There is reason to believe that some 
of the nearest of the stars are several 
hundred times larger than the sun. 
Indeed, all these distant stars, which 
are so far away that they look like 
little specks in the sky, are really 
great suns like ours, and each is the 
centre of a group of bodies like the 
earth, which turn around it just as 
the earth turns round the sun. The 
bodies which revolve round these 
far-away suns are so small that we 
cannot see them, but it is believed 
that they are there and that each one 
of them gets light and heat from its 
sun just as we do from ours. 

Solar System. Thus we see that 
the universe is formed of many 
worlds or groups of bodies, each 
made up of a sun with other bodies 
turning round it. Each of these 
groups is called a system (Greek 
systema, a group of many things). 
The group to which the earth belongs 
is called the solar system, because 
the sun (Latin soZ) is the centre of 
it. It is made up of the sun and of 
eight bodies called planets (Greek 
planetes, wandering), because they 

_ appear to wander among the stars. 
The earth, which is one of the eight, 
is also called a planet because, though 
we cannot see it, it would appear to 
an astronomer on any of the other 
planets to wander just as the others 
appear to us. 

The planets turn round the sun 
cat different distances from it. The 
‘one nearest to the sun is Mercury, 
‘and after it come in order Venus, 
ithe earth, Mars, Jupiter, Saturn, 
Uranus, and Neptune. All of these, 
excepting the earth, are named after 
the gods of ancient Rome. Mer- 
cury, Venus, and Mars are smaller 
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than the earth; all the others are 
much larger. Several of these plan- 
ets have smaller bodies called sat- 
ellites (Latin sated/es, an attendant) 
which turn round them, Our moon 
is the satellite of the earth. Mer- 
cury and Venus have no satellites 
but Mars has two moons; Jupiter 
seven moons; Saturn nine large 
moons besides three great rings sup 
posed to be made up of many smal 
satellites; Uranus four moons, anc 
Neptune one moon. Besides the 
planets there are many smaller bod 
ies called asteroids (Greek aster 
star, and ezdos, form), because ther 
are like stars in form, which mov 
round the sun between Mars an 
Jupiter. They can be seen onl: 
through a TELESCOPE, These ar 
all the real members of the solar sys 
tem, but there are some other mov 
ing bodies, such as comets and me 
teors or falling stars, which may b 
looked upon as visitors, as the 
come only now and then. Comet 
usually come from outside the sola 
system, pass round the sun an 
then go back again. There al 
many of them, but most of ther 
are too small to be seen with th 
naked eye. Those which we s¢ 
have bright heads and long fie 
tails, but we do not know muc 
about them. Meteors or fallir 
stars have sometimes fallen to tl 
earth, so that we have been able * 
see what they are made of, Son 
of them are like our metals ar 
some are stony (see AEROLITE 
Some think that comets are part 
made up of the same kind of matt 
as meteors, which are now knov 
also to goround the sun. In ancie, 
times comets were looked on wi 
great awe, and were thought 
bring all kinds of troubles, and ev 
in these days some people ¢ 
frightened by them. 

The picture gives a view of t 
solar system as it would look if se 
from above, but the sizes of t 
different bodies and their distan¢ 
from each other cannot be given. 
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so small a space. The sun is more 
than seven hundred times larger 
than all the planets put together. 
If a globe a little more than two 
feet across stood for the sun, the 
proper size of Mercury would be 
shown by a grain of mustard seed, 
of Venus by a pea, of the earth by 
a little larger pea, of Mars by alarge 
pin’s head, of the asteroids by grains 
of fine sand, of Jupiter by an orange, 
of Saturn by a smaller orange, of 
Uranus by a full-sized cherry, and of 


sm; 
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Neptune by a good-sized plum. It 
would be much harder to tell about 
the distance from the sun of the 
different planets, because even the 
nearest one is so far off that the 
mind can scarcely take it in. The 
distance from the earth to the sun 
is so great (92,000,000 miles) that if 
there were a railway between them, 
a train, going a mile a minute, or 
sixty miles an hour, would require 
175 years to get to the sun. If a 
cannon ball shot from a gun should 


ae 


ae 


The Solar System. 


ukep on going at the same speed it 
had when it left the gun it would 
take it nine years to reach the sun; 
and if a boy could walk four miles an 
hour and keep it up for ten hours 
every day, it would take him more 
than six thousand, three hundred 
years to get to the sun. Neptune, 
the planet most distant from the sun, 
is more than thirty times further 
from it than the earth is. Only a 
faint idea can be got from this of 


the great size of the solar system. 
But when we think that the solar sys- 
tem is only a very small part of the 
universe, and that there are many 
million other such systems beyond 
ours, we are lost in wonder and ad- 
miration. : 

All the planets and their moons 
are, like the earth, cool bodies, and 
therefore give out no light of their 
own. They look light to us be- 
cause they reflect the LIGHT of the 
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sun, Venus is the brightest of them 
all, and Jupiter is the next brightest. 
Mars looks reddish to the naked 
eye, butis bright when seen through 
a telescope. Mercury, Venus, Mars, 
Jupiter, and Saturn can be seen 
with the naked eye at the right sea- 
sons, but the others can be seen 
only through a telescope. 

Motions of Heavenly Bodies. In 
the article EARTH (ATTRACTION OF 
GRAVITATION) is explained that 
what we commonly call weight is 
really a kind of attraction or force 
by which the earth draws everything 
near it to itself; and that it is this 
force that keeps everything on the 
earth as it rolls round in the heavens. 
It is also explained that everything 
on the earth has an attraction for 
every other thing, and that the larger 
a thing is the greater is its power to 
draw other things to it. The earth, 
therefore, being so much larger than 
anything on it, attracts all others 
things with so much greater force 
that their attraction is not felt by us. 
This rule holds good, not only for all 
things on the earth, but also for 
every thing in the heavens: every 
thing or body is attracting toward 
itself all other things or bodies, and 
the larger the thing is the greater is 
the strength of its attraction. 

All the planets then in the solar 
system attract each other; but the 
sun, which is about seven hundred 
times larger than all of them put 
together, attracts them so much 
more strongly, that everything in 
the solar system is drawn with great 
force toward the sun, and if they 
were not kept in their places by 
another force, they would all be 
drawn into the sun. When we 
swing a sling with a stone in it about 
our head the stone goes round ina 
circle, of which the hand holding the 
sling is the centre. Thestone seems 
to pull on the string, and if we let go 
of the string it flies away quickly, 
The force with which the stone pulls 
and tries to get away is called centrif- 
ugal (centre-flying, Latin centrum, 
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centre, and fugere, to fly) force— 
that is, the force with which every- 


thing tries to fly off the centre; and 


it is the string which keeps it from 


thus flying off. 


The earth and the other planets” 


turn round the sun just as the stone 


goes round our hand when we swing 


the sling, and like the stone they are 
all the time trying to get away; but 
they are all heldin their orbits by the 


attraction of the sun, which keeps” 


them from flying off just as the string 
keeps the stone from flying off. 
These two forces, then, gravitation 
and centrifugal force, by acting to- 
gether keep the planets in their 
orbits; if there were no gravitation, 
they would fly away into space, and 
if there were no centrifugal force, 
they would fall into the sun. 
action of the same two forces the 
moon is made to turn round the 
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By the 


earth, and all the other heavenly 


bodies are kept in their places and 
given their proper motions. 

The path of a planet or other 
body through the heavens is called 
an orbit (Latin oréz¢fa, a track, from 
orbis,a circle). The orbits of the 
planets and of a comet round the 
sun, and of the moon round the 


earth, are shown in the picture. 
The time taken by a planet in going 


round its orbit makes its year, and 
this is different in each one. Mer- 
cury goes round the sun once in 


eighty-eight days, so its year is less” 


than a quarter as long as ours. Venus 
takes two hundred and twenty-four 
days to go round, the earth just a year 
(365% days), Mars nearly two years 


(687 days), Jupiter about twelve years | 


(4333 days), Saturn nearly thirty 
years (10,759 days), Uranus about 
eighty-four years (30,686 days), and 
Neptune more than one hundred and 
sixty-four years (60,126 days). 

But besides this motion round the 
sun the planets have another motion; 
each one spins round like a top, both 
motions going on at the same time. 
The time taken by each planet in 


jturning round once makes its day, 


URANIUM 


which is. of a different length in 
each. The earth turns round once 
in twenty-four hours, Mars once in 
twenty-four and a half hours, Jupiter 
in about ten hours, and Saturn in 
about ten and a quarter hours. We 
do not know exactly how long it takes 
the others to spin round. 

The word universe is from the 
Latin wnzversum, all things, the 
whole world. 

URANIUM, a metal, one of the 
ELEMENTS. It is very rare and 
valuable, its cost being (1893) about 
$10 a pound. It is used in the 
manufacture of stained glass to make 
a greenish-yellow tint, for coloring 
black porcelain, and like nickel, for 
hardening steel for making cannon, 
armor plates, etc. Uranium mining 
is carried on at only two places in 
the world, at Annaberg, Saxony, and 
at Redruth, Cornwall, England; but 
the metal has been found in the 
Black Hills, Dakota, and it is thought 
that it may be produced as cheaply 
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as aluminum. It was discovered in 
1789 by Klaproth, a German chem- 
ist, who named it in honor of Sir 
William Herschel, the discoverer of 
the planet Uranus. 

URANUS, one of the planets of the 
solar system (see UNIVERSE), Ex- 
cepting Neptune, it is the outermost 
one of the planets, it being more 
than nineteen times as far from the 
sun as the earth, too far for us to 
know much about it. When seep 
through a telescope, it has a greenish 
or bluish disk with two bands. Its 
diameter is about 31,000 miles, and 
it is therefore about 74 times as large 
as the earth. It goes round the sun 
once in eighty-four years and a week. 
Uranus was discovered to be a planet 
by Sir William Herschel in 1781}; it 
had been seen before, but had been 
taken for a star. It has four satel- 
lites or moons. 

Uranus was named after the Greek 
god Ouranos, the personification of 
the sky or heavens. 
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VACUUM TUBES. The electric 
spark which passes between the 
terminals of the secondary coil of the 
Induction Coil meets with consider- 
able resistance in its passage through 
the air. As it passes much more 
easily through rarified or thin air, or 
other gas, vacuum tubes, in which 
the air or gas is nearly exhausted, 
have been prepared for its study. 
Some of these tubes, called Geissler 
tubes because made by Heinrich 
Geissler (1814-1879), a German 
mechanician of Bonn, are of colored 
glass in complicated forms. Others, 
called Crookes tubes after Sir Wil- 
liam Crookes (1832- ), a noted 
English chemist and physicist, are 
still more complicated, being some- 
times made with various internal 
parts of metal, mica, etc. A simple 
form of vacuum tube is shown in the 
illustration. In each end is sealed a 
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platinum wire called an electrode 
(Greek electron and hodos, way). 
When experiments are to be made 
with the tube the secondary terminals 
of an Induction Coil are connected to 
the electrodes, oneateachend. The 
positive electrode, or that at which 
the electric current enters a body, is 
called the Anode (Greek ana, up, 
hodos, way), and the negative elec- 
trode or that at which it leaves, the 
Cathode (Greek kata, down, hodos, 
way). When the air has been par- 
tially exhausted from the tube an 
electric discharge may readily be 
passed between the two electrodes, 
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but it does not pass as a spark, as in 
the open air. The interior of the 
tube is lighted by a glow which be- 
comes brighter as the air is further 
exhausted by the air-pump until the — 
entire tube is full of brilliant light. — 
When the tube is still more highly 
exhausted the glow disappears, and 
a bluish light appears at the cathode, 
from which proceed in straight lines 
rays that cause phosphorescence and 
various mechanical effects where they 
strike. This light is therefore called 
cathode radiation and the rays them- 
selves Cathode Rays. It is now 
generally thought that this is due to 
electrified particles thrown off from 
the cathode by the discharge, and 
that such particles are smaller than 
ordinary atoms (see ELEMENT). 
About 1892 it was found out that 
cathode rays could pass through or 
produce an effect through opaque 
things, such as thin sheets of metal ; 
and in 1895 Professor Konrad 
Roentgen, of Wirzburg, discov- 
ered that when cathode rays fall 
on a solid body, as glass or metal, the 
solid body gives out other rays which 
differ in some respects from cathode 
rays. Prof. Roentgen called these 
X-rays, because he was uncertain of 
their nature, but they are generally 
named from their discoverer, Roenz- 
gen Rays, They are invisible, but 
they have the effect of making some 
chemical compounds luminous. They 
can too produce photographic effects 
on ordinary photographic plates. As 
they penetrate flesh more readily than 
bone, a photograph of the bones of 
the hand may easily be made by lay- 
ing the hand on a sensitized plate 
where the rays may act on it. A 
fish thus photographed shows its 
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entire skeleton. Such photographs | cathode rays on a platinum plate, P, 
are very useful in showing broken|mounted in the tube. en the 
bones in the body, or the position of |cathode rays strike on this plate 
Roentgen rays are given off which 
may be used in photography. 

The third picture shows the photo- 
graph of a human hand in which two 
of the metacarpal bones (see skeleton 
under MAN) are broken. This pic- 
ture was taken through a wooden 
splint and bandages. 

VALVE, a cover to a tube or @ 
hole in a vessel, which will open and 
let water or any other fluid pass in 
one way, but stops it from going the 
other way. The pressure of the 
fluid opens the 


valve and closes S$S£CQH 


it. Three kinds SSSUMUUISSSS 
of valves are Flap Valve. 
shown in the 

pictures, the flap-valve, which opens 
and shuts like a door; the puppet- 
valve, which is moved up and down 


Crookes Tube. 


‘builets, needles, etc., that have be- 
come imbedded in the flesh. A 
common form of Crookes tube for 
producing Roentgen Rays is shown 


Puppet Valve. 


by a rod fastened to it; and the 
pball-valve, which is opened and shut 
by a ball which moves up and down. 
The flap-valve is 
the kind used in 
pumps. The pup- 
pet-valve is much 
used in steam -en- 
gines. The safety- 
valve on steam 
boilers works on 
this principle, but 
has a certain weight Ball Valve. 

| put on it so that it 

will rise up only when the steam 
makes a pressure greater than the 
weight. Thus, when there is too 
much steam in the boiler, the valve 
will be forced open and the boiler 
thus saved from bursting. Another 
kind of valve used in steam engines 
is called a slide-valve; it is a cup- 
shaped piece of metal which is slid 


Roentgen Rays Photograph. 


in the illustration, where @ is the 
anodeandc thecathode. The cathode 
is made concave in order to focus the 
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on and off so as to cover and un- 
cover a hole to let steam pass and 
repass to the engine. The ball- 
valve is used in different kinds of 
machines, 

The word valve is from the Latin 
valve, folding doors. 

VANILLA, the common name of 
the fruit of a Mexican plant, much 
used for flavoring. The plant is a 
climbing plant of the orchid species, 
some like the ivy, which grows on 
trees but lives on air. It bears 
greenish-yellow flowers, which are 
followed by a slender pod, about 
eight inches long. The pods are 
picked before they are quite ripe, be- 
cause when fully ripe they split in 
two. They are pulpy inside and 
are filled with small black oily seeds. 
When dried in the sun the pods 
grow brown and wrinkled, and 
shrink into one-fourth of their former 
size. They are packed for market in 
bundles of fifty to a hundred, and 
covered with tin-FOIL or put into 
metal boxes, 

Vanilla comes mostly from Mexico, 
but.is raised also in Central and 
South America and the West Indies. 
Much of that used in France is 
brought from Guadeloupe, Mada- 
gascar, the Island of Reunion, and 
Tahiti. It was used by the Mexicans 
for flavoring chocolate long before 
the Spaniards came to America. It 
is still used for the same purpose, 
she little seeds being ground up with 
the chocolate. It “is also largely 
used in making confectionery, pas- 
try, ices, liquors, cordials, and per- 
fumery. Ice cream, confectionery, 
cake, etc., are flavored with the ex- 
tract of vanilla, made by cutting the 
pods into small pieces, grinding 
them up with sugar, and then mix. 
ing the paste with weak alcohol. 
Vanilla is now made also from the 
wood of the pine tree.. 

The word vanilla is Spanish and 
means a little sheath, and the vanilla 
's so called because its pods look like 
a little knife sheath, 

VARNISH, a kind of paint made 


_brass wires laid crosswise, thus mak- 


a 


out of resins or gum resins, mixed 
with spirit or some other liquid, 
used on things to make them shine 
or to protect them against air or 

dampness. The chief RESINS used — 
are copal, mastic, lac, benzoin, — 
resin, amber, asphalt, and caout- | 
chouc; and the chief liquids with 
which they are mixed are alcohol, — 
turpentine, ether, and olive, linseed, — 
and poppy oils. Some kind of color- 
ing matter is also usually put in. — 
Varnishes are made by boiling to-— 
gether the things of which they are | 
composed, and frequently stirring 
and straining. As the resins, oils, 
etc., are liable to take fire, it is a 
very dangerous business. Varnishes 
are used on many kinds of metals, on 
piain and painted woods, on leather, 
and many other things. 

The word varnish is in Old English 
vernish, which is probably from a 
Latin word meaning to glaze. 

VELOCIPEDE. See CYCLE, 

VELVET, a kind of cloth woven 
of silk or of silk and cotton mixed, 
and having a soft pile or nap. Vel- 
vet made of all cotton is called vel- 
veteen. A kind of stuff like velvet, . 
made of worsted and goats’ hair, | 
is called plush.» In weaving velvet a 
third set of threads, besides the wa 
and woof threads, are woven Overs 


ing little rows of loops. Each wire ). 
has a little groove or slit along its 
top, and along this is run a sharp- 
edged knife, thus cutting all the. loops 
so that they will stand up. These are 
afterward brushed up and sheared 
smooth to make the nap. In fine 
velvets there are fifty or sixty rows 
of loops in every inch, so that weav- 
ing them is very slow work.\ \Striped 
and plaided velvets are made. by cut- 
ting some of the loops and leaving 
others uncut; and some velvet is 
left altogether uncut, the wires being 
drawn out so as to leave the loops 
standing. 

The word velvet is from the Latin 
vellus, a fleece, which is soft like 
velvet. 
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VENEER, a thin layer of wood 
glued upon a cheaper kind of wood 
to give it a finish. Much of the fine 
furniture made now is covered with 
veneer, because by its use all parts 
can be handsomely grained and given 
a higher polish. The veneer when 
glued on is clamped tight until fully 
dry, when it is smoothed, polished 
with sand-paper and pumice, and 
finished by varnishing, oiling, etc. 
Most of the veneers made in the 
United States come from Indian- 
apolis, which is the largest veneer 
manufacturing centre in the world. 
Many costly woods, as rosewood, 
ebony, mahogany, etc., are cut into 
veneers, but many indigenous woods, 
as maple, walnut, red and white oak, 
and sycamore arealso used. Nearly 
three fourths of the veneers cut are 
from quartered white oak, which is 
largely used by car-builders and fur- 

“niture manufacturers. The syca- 
more or plane tree, once considered 
of little value, is now made into 
veneering and used much in the 
manufacture of furniture, because it 
can easily be stained in imitation of 
cherry and other hard woods. 

_ Veneering is made in two ways, 
by slicing and by sawing, but the 
products are so much alike that only 
an expert can tell the difference. 
Logs of wood to be cut are delivered 
at the factory in the rough, either 
green or dry, and in lengths of about 
thirteen feet. They are first thor- 
oughly cooked in hot-water vats 
until soft enough, when they are put 
into machines and cut into slices or 
sheets about one twentieth of an 
inchthick. The slicing is done either 
with a powerful knife the length of 
the log or by a circular saw. The 
sheets are then seasoned by steam- 

‘ing for twenty-four hours, when they 
are ready for market. When first 
cut they are so pliable that they can 

‘be bent double without breaking, 
but after seasoning they become 
stiffer. 

When acabinet-maker uses veneers 
he roughens one side, to make it 


stick better, and then glues it on the 
surface to be covered and clamps it 
tight untilit is fully dry. The other 
side is then smoothed with planes 
and scrapers, and polished with 
sand-paper and PUMICE, when it may 
be finished by varnishing, or oiling. 

Veneers are sometimes made of 
ivory, malachite, and other things. 
A pianoforte was veneered in Paris 
with ivory cut from a single ele- 
phant’s tusk, and in Russia tables 
and other furniture are sometimes 
covered with veneers of malachite 
sawn very thin and fitted together 
so that all the veins of the stone 
are made to match. When veneers 
of different colors are fitted together 
in patterns so as to make a kind of 
inlay work, it is called buhl-work, 
from a French cabinet-maker named 
Buhl, who lived in the time of Louis 
XIV. Buhl-work is also made 
sometimes with thin brass and tor- 
toise-shell. 

The word veneer was formerly 
fineer, corrupted from furneer, from 
German furnzren, to veneer, which is 
from the French fournzr, to furnish. 

VENUS, one of the planets of the 
solar system (see UNIVERSE). Like 
MERCURY, it is an inferior plant, be- 
ing the second from the sun and 
next within the earth’s orbit; but is 
much easier seen, it being, next after 
the sun and moon, the brightest ob- 
ject in the heavens, and often visible 
to the naked eye by daylight. As it 
comes nearer the earth than any 
other planet, it has been carefully 
studied ever since the telescope was 
invented, but very little has beep 
found out about it. Most astrono- 
mers think it has an atmosphere 
nearly twice as dense as our own; 
but we do not know the exact time 
of its revolution on its axis, nor do 
we know anything about its surface. 
In old books it is said to revolve on 
its axis once in about 24 hours or 
the same as the earth, but it is now 
thought that it turns but once in 
about 225 days, which would make 
its night and day very long. Venus 


VERDIGRIS 


is nearly as large as the earth, its | cutting, etc. 
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t is made up of twa 


diameter being about 7660 miles. | jaws, in which the work is put, and 
It goes round the sun once in a little | a screw moved by a handle by which 


more than 224 days. 
or moon has ever been seen. 

Venus, one of the planets known 
to the ancients, was named from the 
goddess Venus. 

VERDIGRIS, the common name 


No satellite | they are screwed up tight together, 


The vice shown in the pictu’e is a 
kind used by machinists. When the 
handle is turned the front jaw moves 
forward or backward straight out 
from the back one, so that it can be 


of a green substance (copper ace-|made to hold large pieces of work, 


tate) which collects oncopper. The 
verdigris of commerce is made by 


In the blacksmith’s vice the front 
jaw reaches down much further and 


piling up plates of copper with lay-]|is loosely fastened at the bottom. 


ers of grape skins between them. 
In a few weeks a green crust forms 
on the copper; this is scraped off, 
made into a paste with vinegar, and 
pressed into moulds. It is also 
made sometimes by putting plates 


Machinist’s Vice. 


of copper into cloths dipped in vine- 
gar. 
tles in which anything sour is 
cooked, and as it is a rank poison, 
great care should be taken in clean- 
ing such vessels. It would be still 
better to have all such vessels tinned. 
Verdigris is used for making green 
paint, for dyeing black with log- 
wood, for giving a beautiful green 
to porcelain, and other purposes. 
The word verdigris is in French 
verd-de-gris, from verd, green, de, 
of, and grzs, gray, which is from the 
Latin wréd¢s erzs, green of brass. 
VICE, an instrument used by me- 
chanics to hold work in for fling, 


It often forms in copper ket-] ALCOHOL in the cider into acetic 


It cannot be opened quite so far as 
the machinist’s vice. Carpenters 
use wooden vices, made much like a 
blacksmith’s vice, to hold boards and 
other pieces of wood for cutting, 
planing, ete. Jewelers have very 
small vices made to be 
held in the hand, to hold 
small pieces of jewelry on 
which they are working. 

The word vice, or vise 
as itis sometimes spelled, 
is from the French ws, a 
screw. 

VINEGAR, weak acete-: 
ic ACID, used for flavor 
ing food, and for preserv- 
ing pickles and_ other 
things. In the United’ 
States vinegar is made’ 
mostly out of cider. The 
cider is left in a warm: 
place in barrels with their bung-holes 
open, so that the air can get at it.’ 
The OXYGEN of the air changes the 


acid; but as there is not much alco- 
hol in cider there is made only a little 
acetic acid, and this, mixed with the’ 
water of the cider and some coloring 
matter and other impurities from the 
juice of the apples, makes up the vine- 
gar. In England much vinegar is 
made from malt and from soured beer 
andale. In France it is made mostly 
from wine; red vinegar being made 
from red wine and white vinegar from | 
white wine. 

The word vinegar is from the 
French wenaégre, sour wine, from’ 
ven, wine, and aggre, sour. 
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VIOLIN, a stringed musical instru- 
ment, played with a bow. A violin 
looks to be a simple enough thing to 
make; for it is made up of only a 
hollow body of wood, a solid wooden 
neck, some strings with pegs to 
screw them up with, and a small 
piece of wood called a bridge to lift 
the strings up from the body. All 
these things are easily shaped and 
easily put together, but while one 
violin may be a very fine one, another 
made just like it may be of little or 
no value. The reason of this de- 
pends on a great many things, such 
as the fineness and thinness of the 
wood, the size and form of the sound 
holes cut in the top, the strings, etc. 
The body of the violin is made up of 
a sounding board, always made of 
straight-grained deal, and a back, 
‘made usually of maple, but some- 
times of sycamore or pear wood. 
The sounding board and the back 
are very thin, and arearched so as to 
bear the great strain of the strings 
when they are screwed up tight. 
Upon the neck is a_finger-board 
made of ebony, and the bridge, over 
which the strings are stretched, is 
made of beech wood. There are 
four strings, three of which are made 
of catgut, and one of which is wound 
round with wire. The bow of the 
violin is made of a back of tough, 
springy wood, strung with horse 
hairs. When used the hairs are 
rubbed with resin to keep them 
_ from slipping on the violin strings. 
The best violins were made in Italy 
one to two hundred years ago, and 
fine ones are sometimes sold for 
$2000 to $5000. 

A larger kind of violin is called 
a viola, and a still larger one a vi- 
oloncello. The double-bass is a 
stringed instrument of the same 
kind, nearly twice as large as the 
violoncello, All these instruments 
are, like the violin, played with a 
bow. 

The word violin means a little viol, 
the name of an instrument used be- 
fore the violin. The Anglo-Saxon 


name of the violin was fythed, from 
which comes our word fiddle. 

VITRIOL, the name given by old 
writers to copperas (IRON sulphate), 
and afterward applied to the sul- 
phates of other metals. Copperas 
or green vitriol is made up of, iron, 
SULPHUR, and OXYGEN. It iscom- 
monly of a grass-green color, and is 
largely used in dyeing black, and in 
making black ink. In old times 
SULPHURIC ACID was made from it, 
and was thence called oil of vitriol. 

Blue vitriol (COPPER sulphate) is 
made up of copper, sulphur, and 
oxygen. It is much used in the 
arts, especially in dyeing and in the 
manufacture of green paints; and ia 
medicine it is given as an emetic to 
cause vomiting, and used as a CAUS- 
TIC. 

White vitriol (ZINC sulphate) is 
made up of zinc, sulphur, and oxy- 
gen. Itis used in medicine as an 
emetic, as a gargle for sore throat, 
and in diseases of the eyes; it is 
also put into oil paints to make 
them dry quicker, and is: used in 
printing cotton cloths to fasten the 
colors. 

The word vitriol is from the Middle 
Latin wztrzolum, diminutive of vzf- 
reus, of glass, and vitriol was so 
called because it sometimes looks 
like glass. 

VULTURE, a bird of prey which 
lives mostly on carrion or dead ani- 
mal matter. It is somewhat like 
the falcon, but has a weaker beax 
and claws and longer wings, and 
does not stand upright, but generally 
stoops a little. The falcon, too, likes 
living prey the best, but the vulture 
prefers putrid or spoiled flesh, Vul- 
tures fly very high, and their eyes are 
so strong that they can see great 
distances. If the body of an animal 
should be left anywhere, they are sure 
to see it, and they fly down to it in 
such haste that they often tumble 
over and over each other. They 
soon pick the body clean, leaving 
nothing but the bones ; and they are 
thus very useful in hot countries, 
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clearing away all the animal matter 
which, if left to decay, might make 
disease. They are cowardly and 
filthy birds, and always have a bad 
smell about them. Their flesh is 
not fit for food. 

The Lammergeyer, sometimes 
called the bearded griffon and the 
golden vulture, lives in the highest 
mountains of Europe, Asia, and 
Africa, and builds its nest among 
the rocks in the wildest places. It 
is the largest bird of prey of the Old 
World, being sometimes nearly as 
long as a man. It is very strong, 
and will kill calves, sheep, deer, 
chamois, and other smail quadru- 
peds. One has been known, too, to 
attack children. It is said that the 
lammergeyer will watch deer and 
chamois on the mountains until it 
sees one near the edge of a preci- 
pice, and will then fly against it 
suddenly and throw it over. 

The Condor is the largest vulture 
of the New World. It is found 
chiefly on the western side of the 
Andes, in Bolivia, Peru, and Chili. 
It passes the night on the highest 
peaks of the mountains, and at sun- 
rise spreads its wings and flies off 
in search of prey. When up among 
the clouds it can see everything go- 
ing on in the plain below, and when 
any prey comes in sight it folds its 
wings and drops down with great 
speed. The condor is about four 
feet long, has bluish-black feathers 
on the body, with a white downy 
collar round the base of the neck, 
and a bare head and neck. It is 
very strong, but never attacks living 
animals unless they are worn out 
with sickness or old age. Condors 
watch the caravans cross. the plains 
of South America, and when a poor 
horse or mule falls down with 
fatigue they attack it and often be- 
gin toeatit before itis dead. Worn 


out or sick travellers have some- 
times been torn to pieces by them. 
When the condor is gorged with 
food, it becomes so heavy and sleepy 
that it cannot fly. The Indians 
then hunt them on horseback, lasso 
them, and beat them to death with 
clubs. 

The Turkey Buzzard is a kind of 
vulture found in the United States 
and in Canada. It is about two 
and a half feet long, and is generally 
brownish-black with a bright red 
head and neck. It is very plentiful 
in the Southern States, where it may 
often be seen in flocks of twenty or 
thirty. It loves to roost in swamps 


or tall dead trees, flying out in the ' 


daytime in search of dead animals 
for food. Sometimes it will kill 
small animals, and even large ones 
in fields when they are sick and 
weak. Turkey buzzards often come 
into the streets in cities and towns 
in the South, and eat any dead food 
or animal filth they can find. 

The Carrion Crow, or black vul- 
ture, is found in the Southern States, 
and in Central and South America. 
It is about two feet long, is shiny 
black, and looks somewhat like a 
crow, though it is not a crow, buta 
vulture. 


company with turkey buzzards, 


and helps them to clear up the 


carrion from fields and streets. In 
South America thousands of them 
sit during the day on the roofs 


of houses in cities asleep in the | 
hot sun with their heads under their ' 


wings. 

The vulture belongs to the order 
vaptores, OY BIRDS of prey. 

The word vulture is from the 


Latin vultur, vulture, from vellere, | 
to pluck, and therefore means a’ 
Condor is Spanish, and 
is from cuatur. the Peruvian name | 


spluckera 


of the bird, 


It may often be seen in | 
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WALNUT, the common name ot} 
several kinds of nut-bearing trees, 
of the same family with the hickory. 
The fruit commonly called walnut in 
the United States is properly a HICK- 
ORY nut. The true walnuts which 
grow wild in this country are the 
white walnut or BUTTERNUT and the 
black walnut. 

The Black Walnut grows almost 
all over the United States, but is 
more plentiful in the West than in 
the East. It is avery large, fine-look- 
ing tree, and its wood is hard, fine- 

ained, and lasting. When first cut 
it is purplish-brown, but it grows 
dark-brown with age. It takes a 
fine polish, and is much used for fur- 
niture and cabinet work, gun-stocks, 
etc. The fruit is about as large as 
that of the butternut, and has a very 
hard ridgy shell, which is black when 
ripe. The kernel is rich and oily, but 
200n spoils. 

The European Walnut, called also 
English walnut and Madeira nut in 
this country, grows in Asia and 
nearly all over Europe. Its wood is 
not so handsome as that of the black 
walnut, but is much used for cabinet 
work, especially in France. In this 
country this wood is often called 
French walnut. The nuts are larger 
than our hickory nuts, and have a 
smooth, thin shell. Most of those 
brought to the United States come 
from Naples, Sicily, and Bordeaux. 
In countries where the tree abounds 
the nuts are pressed for their oil, which 
is eaten like olive oil. A coarser 
kind of oil, made by a second press- 
ing, is much used fe artists and for 
making the best kind of rinters’ 
ink. alnut wine is made from the 
sap of the tree which is quite sweet. 


The word walnut is from the 
Anglo-Saxon wealh-hnutu, German 
Walsche Nuss, foreign nut, the 
walnut having grown first in Italy, 
which the Germans call Wadlschland, 
foreign land. 

WALRUS, a large sea animal ree 
lated to the seal family. There are 
two kinds, the Atlantic and the 
Pacific walrus. The Atlantic walrus 
is found on the shores of Hudson’s 
Bay, Davis’s Strait, and Greenland, 
and in the Arctic waters of Eastern 
Europe and Western Asia. A full 
grown male is about 12 feet long and 
weighs 2250 pounds. It is an un- 
gainly stupid beast, covered with 
coarse yellow-brown hair when young, 
but almost bare when old, and with 
an immense head with two long 
tusks growing downward from the 
upper jaw. ‘These tusks, sometimes 
two feet long, aid the animals to 
land on rocky shores and in clamber- 
ing over ice, and_are also used in 
digging up shell-fish and the roots 
of sea plants on which they feed. 
The walrus is very useful to the 
Esquimaux. Its flesh feeds him, its 
oil lights and warms his hut, its 
sinews make his bird-nets, its skin 
stretched over a light frame makes 
his boat, its intestines make his 
water-proof clothing, and its flippers 
his shoes, and its tusks furnish ivory 
for many uses and for trade. 

The Pacific Walrus is found on 
the coast of Alaska, on the eastern 
coast of Asia, and in the Arctic Sea 
north of Bering Strait. It reaches 
a greater size and weight even than 
the Atlantic kind, and has a rougher 
skin. It was not known until 1648, 
when the Cossack adventurer Stadu- 
chin found its tusks on the Arctic 
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coast of Eastern Asia; but the Atlan- 
tic walrus has been known in history 
since the year 871, when the Norman 
explorer Othere brought tusks from 
the Arctic Sea to King Alfred of 
England, Ancient writers call the 
walrus sea-cow, sea-ox, sea-horse, 
and morse. 

The walrus is a MAMMAL of the 
order caruzvora, or flesh-eating ani- 
mals. 

The walrus was called by the An- 
glo-Saxons horshwel, horse whale, 
probably from the noise made by it, 
which is somewhat like the neigh 
of a horse, 

WASP. There are two classes of 
wasps: social wasps, which live to- 
gether in families or societies in one 
large nest, sometimes having in it as 
many as three or four hundred, and 
solitary wasps, which build small 
nests of two or three cells, made 
usually out of mud and _ plastered 
against a wall or paling. The nests 
of the social wasps are built usually 
on the branches of trees, in the way 
told about under HORNET; but some 
kinds dig holes called burrows in the 
ground or use some hole already dug 
to build their nests in. In winter 
almost all the social wasps are killed 
by the cold, but a few females live in 
a torpid or numb state until spring 
and lay eggs for the next summer’s 
colony. They do not use the same 
nest a second season, but go off 
separately and each one begins a 
new nest by making a few cells to 
lay eggs in. Larve, or grubs, are 
hatched from the eggs; these change 
into pupz, which are shut up in the 
cells until they are ready to come 
out as wasps (see INSECTS). The 
first brood are all workers, and as 
soon as they grow up they build 
more cells, and the female or queen. 
as she is called, goes on laying more 
eggs all summer. 

Sand and wood wasps belong to 
the solitary kinds, which do not live 
In societies. The females dig out 
cells in rotten wood or in the 
ground, in each of which an egg is 
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laid. A living spider or other insect, 
stung so that it is numb, is next put 
in and the cellis then closed. When 
the larva is hatched, it feeds on the 
insect. Sand wasps have - stiff 
brushes on their legs with which 


they dig the holes for their cells,’ 


and wood wasps have strong jaws 
with which they burrow into wood. 
The word wasp is from the Anglo- 


Saxon wasp, from the Latin vespa, 


wasp. 


carried in the pocket. A watch is only 
a little CLOCK, the train of wheels 
in each being much the same, but 
in the watch the mainspring and 
the balance take the place of the 
weight and the pendulum in the 
clock. The mainspring, which is the 
part that is wound up and which 
moves the train of wheels, is a coil of 
narrow ribbon-like steel. When 
this is wound up tight by turning 
the watch key, it tries to unwind it- 
self, and thus acts on the train of 
wheels just as the weight of the 
clock does: and just as the pendu- 
Jum of the clock causes the weight 
to fall slowly, so the balance of the 
watch causes the spring to unwind 


slowly and evenly. The balance is | 


made up of the balance wheel a, 


and the hair spring 4, as shown in 


the picture. By means of this 
wheel and spring the teeth, ¢ and d, 


of the pallet are made to move back- 


WATCH 


WATCH, a small timepiece to bel 
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ward and forward with a very regu-— 


lar motion, letting out the teeth of 
the scape wheel ¢, which is moved 
by the mainspring, one by one, and 
thus causing it to run down little by 
little, just as the pendulum acts on 
the scape wheel of the clock. 

The mainspring was first made in 


j 


{ 


the fifteenth century, but it is not 


known who found it out. 


Watches > 


are said to have been made in Nu-- 


remberg in 1477, and were called 
from their shape Nuremberg eggs. 
They were about as large as a goose 
egg, had to be wound up twice a 
day, and differed from the true time 
about an hour in a day; but they 


were thought to be one of the won- 
ders of the world, and were sold for 
4a sum which would be equal to 
4about $1500 of our money. 

| By the beginning of the next cen- 
tury great improvements were made 
iin them, and the second hand was 
added. The early watches were 


Watch Balance, 


made in many curious shapes, to 
resemble pears, skulls, purses, 
crosses etc. Some were set in the 
heads of canes, and some in brace- 
lets and other pieces of jewelry. 
None had glasses over their faces, 
but open metal-work cases, through 
which the hands could be seen. 
Many of them were made to strike 
thehours. Mary Queen of Scots had 
several watches, two of which were 
shaped like skulls, and Queen Eliz- 
abeth had twenty-four of different 
kinds. 

Watches could not be made to 
keep very good time until it was 
found out, about 1658, how to make 
the balance wheel, which makes the 
mainspring unwind evenly and regu- 
larly. Since that time many other 
improvements have been made, so 
that watches keep time perfectly. 
Watches are now made which can 
be wound up without keys, by turn- 
ing a knob on the stem. The hands 
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are also turned in the same way, so 
that there is no need of opening the 
case of the watch except when it 
needs cleaning. 

Chronometer watches are so made 
that they are not changed by heat 
or cold, or by any difference of cli- 
mate in different countries to which 
they may betaken. They are much 
used on ships, as they keep much 
better time than any other kind of 
watches. Repeating watches are 
those which strike the hours and 
parts of hours, by touching a spring, . 
so that the person using one can tell 
the time in the dark. They are not 
much used now. Racing watches 
or horse-timers have a separate sec- 
ond hand which can be started and 
stopped by touching a spring, so as 
to time racing horses in going round 
the track. They are made so care- 
fully that they will mark a small 
part of a second. 

Until within the past twenty-five 
years watches were made mostly in 
Switzerland, England, and France, 
but now a great many are made by 
machinery in the United States. 
The principal manufacturers are the 
American Watch Company of Wal- 
tham, Massachusetts, and_ the 
National Watch Company of Elgin, 
Illinois; but there are also several 
others. In foreign watches each part 
of the works is made by hand, so 
that no piece is exactly like the same 
piece in another watch, but in Amer- 
ican watches, where all the parts 
are cut by machines, the same part 
will fit in all watches of the same 
kind. The American watches keep 
excellent time, and many are now 
sent to Europe, where they can 
be sold cheaper than hand-made 
watches. 

The word watch is from the An- 
glo-Saxon wecce, from wacan, to 
watch, to wake. 

WATER. Until about a hundre { 
years ago, water was thought to Le 
an element; but a French chemist 
named Lavoisier found out in 1773 
that it was a compound substance 
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that is,a substance formed by the 
union of other things. We now 
know tHat it is made up of two 
different things, HYDROGEN and 
OXYGEN. It has in it two measures 
of hydrogen and one measure of ox- 
yeen, but the oxygen is so much 
eavier than the hydrogen that nine 
pounds of water contain eight 
pounds of oxygen and only one 
pound of hydrogen. Like these gases 
of which it is made up, pure water 
has no taste nor smell; and like air 
it appears to be colorless when in 
thin layers, but when looked at in 
large masses, as in the sea and in 
deep lakes, it is blue (see page 252). 

At least three-quarters of the 
earth’s surface is covered with 
water; the air is full of it in the form 
of vapor, and all animal and vege- 
table substances and many mineral 
substances are largely made up of it. 
About seven-eighths of the human 
body is water. But though water is 
so plentiful, it is never wholly pure. 
The purest is that which falls as 
RAIN, but even this is soiled with 
matter waslied out of the air, such 
as dust and smoke. River and lake 
waters are purer than spring and 
well waters, because they are made 
up of rain water and the water of 
streams which run only over the 
earth’s surface, while spring and 
well waters come up through the 
earth, where they become mixed 
with solid matter. When water 
flows through a town or near sew- 
ers, it takes up impurities from the 
drainage of houses, and becomes 
quite unfit to drink, being some- 
times even poison, typhoid fever 
often being so caused. For this 
reason most large cities are now 
supplied with pure water, collected 
in reservoirs at a distance, brought 
to town in aqueducts or large iron 
pipes, and carried into the houses 
in smaller pipes so that it cannot be 
spoiled by mixing with the water of 
the drains. The water of Lake 
Cochituate, used in Boston, is the 
purest water carried into any city in 


the United States, having but little 
solid matter in it; the Philadelphia 
and Brooklyn waters have a little 
more; next in purity is the Croton 
water; while the water carried into 
Chicago from Lake Michigan has 
in it more than twice as much solid 
matter as the Boston water, and 
that carried into Albany has more 
than three times as much. 

Sea water is a kind of mineral 
water, because it has a good deal 
of the mineral salt mixed in it. 
salt can easily be taken out of sea 
water by distillation (see ALCOHOL), 
and fresh water is often made from 


‘salt water in this way on ships at 


sea. Distilled water is pure water; 


The 


and rain water is the purest of all 
natural water, because ,the turning 
of the moist vapor of the clouds into’ 


rain is a kind of distillation, Every 
drop of running water on the globe 
has once been distilled from the 


ocean as vapor, turned into water 
again by cool’air above, and sent’ 
back again in the form of rain, | 


snow, and hail. 


Water is called hard when soap 


does not at once make a lather with 
it. The waters of springs and riv- 


ers may become hard in two ways: 
by running through rocks which 


have GYPSUM (CALCIUM sulphate) 
in them, or through limestone rock 
or rocks or soil which have chalk 
(calcium carbonate) inthem. Water. 
made hard with gypsum is not 
changed by boiling, but that made 


hard by chalk or limestone becomes ° 


soft by boiling, and the chalky sub- 
stance separates from it and forms a 
white crust, such as is often seen on 
the insides of tea kettles. 
is always soft, and when it runs 


through a country where the rocks | 
are granite instead of limestone and | 
When the | 
waters of springs are mixed with a 


chalk, it remains soft. 


great deal of solid matter from the 


earth and rocks through which they | 


pass, they are called mineral water, 


Water also has various gases dis- | 
solved in it. When rain falls it takes 


Rain water ° 


{ 


up CARBONIC ACID gas from the 
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air. When put under pressure 
water will take up a great deal of 
this gas, as is shown in soda water. 
The oxygen of the air is also dis- 
solved by water, and it is this which 
gives to spring water its fresh, pleas- 
ant taste. The dissolved oxygen in 
the waters of seas, lakes, and rivers 
is necessary for the lives of fishes, 
which take it out of the water they 
draw through their gills. This oxy- 
gen is not that which helps to make 
up the water, but comes from the 
air which is mixed with the water. 

‘When water is at rest in any ves- 
sel its surface is always smooth and 
level. So also if water be put into 
a number of vessels which are con- 
nected with each other so that the 
water can flow freely through all of 
them, it will stand at the same level 
or height in each. It makes no 
difference whether the vessels be of 
different shape or size, or what may 
be their position, the water will 
rise to the same height in each, as 
shown in the picture. By under- 


Water in Different-Shaped Vessels. 


standing this we are able to explain 
why water rises in springs and arte- 
sian WELLS, and why fountains play. 
The spring is fed by some reservoir 
within the earth in which the water 
stands just as high as it rises in 
the spring. In an artesian well the 
water is often thrown up above the 
surface of the earth, because the 


_ water in the reservoir which feeds it 
“stands in some part higher than the 


foe: 
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surface. It makes no difference how 
far away this may be: if the water 
can flow freely it will rise nearly as 
high as its highest part. This will 


‘ 
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be best understood by the second 
picture, in which A and B show 
layers of ROCKS filled with water, 
and the darker parts above and be- 
low them strata through which water 
cannot flow. The water will flow 


Water in the Earth. 


from A, at C, as a spring, and forma 
brook. The water in B rises to the 
point H. [fa hole be bored down 
from D to the water in B, the water 
will rise to E, or as high as the 
reservoir H, thus making an arte- 
sian well. But if a hole be dug at F, 
the water will rise only to G, or the 
same height as H and E, and will 
thus form a common well; and if 
the water is wanted higher it must 
be raised with a pump. 

Water in a vessel will press just 
the same in every direction, that is, 
sideway, upward, and downward. 
If a vessel filled with water and 
closed on all sides have a pipe an 
inch square set in the top with a 
piston (see STEAM ENGINE) fitted 
into it, and a pressure of one pound 
be put on the piston, every square 
inch on the inside of the vessel, 
whether on the top, bottom, or 
sides, will have an equal pressure on 
it. If now another larger pipe, fitted 
with a piston whose surface shall be 
ten times as large as the smaller one, 
be also set in the top, as shown in 
the picture, where A B C D is the 
vessel, M and N the two pipes in 
the top, and P and O the pistons, 
and a weight of one pound be put 
on the piston P, a pressure of one 
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pound will be made on every square 
inch of the piston O, and the 
weight of one pound on P will bear 
up a weight of ten pounds on O. 
The two pistons will thus be evenly 


| 
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Ficture showing Pressure of Water. 


balanced; but if more weight be 
put upon P, more must also be put 
upon O, or it will not balance, but 
will be pushed upward. Suppose 
aow that weight enough be put on 
te P tc force it downward one inch, 
This will push one inch of water, 
down the pipe M, and will force the: 
same amount of water up the pipe 
N; but as the pipe N is ten times 
larger than M, the inch of water will 
be spread over more surface, and: 


the piston O will be forced up only’ /i@ 
Ke 


one-tenth part of an_ inch, 
piston P must therefore be pushed 
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Hydrostatic Press, 


down ten inches to raise the piston 
O up one inch. 

This is a very important principle, 
and is put to use ina commen ma- 
chine called the hydrostatic or hy- 
draulic press. This can be best un-| 


derstood from the picture. In this 
|A is a force PUMP which forces 
water through the pipe P into the 
cistern B, ‘This presses upward the 
piston O with great force and presses 
| anything placed between the top of 
the piston and the top of the press. 
In the picture two cotton bales are 
being pressed. This kind of press 
is much used for pressing paper and 
BOOKS, for making LEAD pipe, and 
for trying the strength of ropes, 
chains, and other things. 

Hydraulic Ram, a machine for 


raising water by means of its own 


energy, acquired by a fall, a part 
only of the water being raised. Its 
working will be best understood 


from the diagram, in which C rep-— 
resents the cistern or reservoir and 


E the pipe up which the water is 10 
be forced. H is a pipe down which 


Hydraulic Ram. 


water flows from the reservoir. 
When it reaches the end A it forces 
up the valve and closes the orifice 
through which the water usually 
passes off. This makes a backward 
flow through G which opens the 
valve B, letting the water into the 


: 


bell-shaped chamber D, partly filled | 


with air. 
overcomes the force of the water, 


The pressure of this air | 


closes the valve B, which prevents _ 
its return, and forces part of it up— 


the pipe E. This continues over 
and over again, a good ram forcing 
up the pipe E about 60 or 70 per 
cent, of the water flowing from the 
reservoir, With a head of water 4 
to 6 feet high, water may thus be 
forced up a pipe about 30feet. The 
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hydraulic ram is commonly said to 
have been invented by Montgolfier 
in 1797, but the principle had been 
previously used in England in a 
machine constructed in 1772. It is 
very useful where there is a plentiful 
supply of water and no water-works. 

The word water is from the Anglo- 
Saxon weter, water. 

WATER WHEELS. Water in 
motion is used for turning machines 
chiefly by means of wheels. There 
are three principal kinds of water 
wheels, all of which may be easily 
understood by the pictures. In the 
first is shown the 
overshot wheel 
which is covered 
with boxes called 
buckets, which 
catch the water 
as it flows or is 
shot over the top. 
The buckets on 
the side of the wheel are thus filled, 
and the weight of the water makes 
it turn round. The water stays in 
the buckets until they get to the bot- 
tom of the wheel, when it runs out, 
and the buckets are filled again 
when they come under the flowing 
water. The overshot wheel is used 
where there is but little water with 
a considerable fall, as in small moun- 
tain brooks. 

The Undershot Wheel, shown in 
the second picture, is so called be- 
cause the water 
flows or is shot 
under instead of 
over its top. 
This wheel has 
no buckets, but 
is fitted with flat 
boards called 
floats, and it is 
turned merely by the force of the 
stream of water running under it and 
striking on the boards. ‘The under- 
shot wheel is used where there is 
plenty of water, with but a slight fall, 
as in common streams, 

The Breast Wheel, shown in the 


Overshot Wheel. 
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Undershot Wheel. 


third picture, is so arranged thet the J crs. 


water strikes the wheel at about half 
its height, and is kept close to it py 
the breasting built up under it. The 
wheel is made much like the under- 
shot wheel, but the boards or floats 
are set closer together. 
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Wheels which work horizontally 
or flat instead of up and down are 
called turbine wheels. There are 
many kinds of them, working in 
different ways. 

Water wheel is made up of 
WATER and the Anglo-Saxon Zwéol, 
wheel. 

WAX. There are many kinds of 
wax, some of which are made by 
insects and some are the growth of 
trees. The principal insect wax is 
that made by the honey-bee and out 
of which it builds its honey cells. It 
was once thought that bees gathered 
their wax from plants, but it has 
been shown that they will make wax 
if they are shut up and fed only on 
sugar, So it is now known that they 
make it out of the sweet juices of 
plants. When the wax of the bee 
is collected by man, the honey is 
pressed out of it, and the comb is then 
boiled in water, melted, strained, 
and purified in various Ways. Bees- 
wax is naturally yellow, but is made 
white by bleaching. Wax was 
formerly. much used for candles, 
but stearine candles have nearly 
taken their place, excepting in Ro- 
man Catholic churches, where wax 
candles are still used. Wax is also 
used by modellers for making casts 
and moulds, and wax fruit and flow- 
Most of the models of different 
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parts of the human figure, showing 
diseases etc., in medical museums, 
are of wax. 

Of the vegetable waxes the prin- 
cipal kinds are palm wax, from the 
United States of Columbia, and 
myrtle wax, called also bayberry 
tallow, made in the United States 
from the scrapings of the beriies of 
the bayberry tree. 

The word wax is from the Anglo- 
Saxon weax, wax. 

WEAKFISH, a common salt-water 
fish, caught along the eastern coast 
of the United States, especially in 
warm parts. Many are caught 
around Long Island. The weakfish 
is shaped like the perch, is one to two 
feet long, and is greenish brown 
above and silvery below. It is some- 
times called wheatfish, squeteague, 
and sea-trout. 

The weakfish is so called because 
. its mouth is so weak that the hook 
often tears out. 

WEASEL. The common weasel 
of the Northern United States is only 
about six inches long, with a very 
slender body, short legs, and short 
tail with no tuft of hair on it. Its 
fur is dark brown above and whitish 
below. 

The Ermine is akind of weasel that 
turns white in winter. It is found in 
Northern Europe and Asia and in the 
temperate parts of North America. 
The tip of the tail is always black. 
Ermine fur was once considered 
as belonging to royalty, and was 
much used for the official robes of 
kings, queens, and’ judges. Imita- 
tions of it are common, 

The weasel is a MAMMAL of the 
order carnivora. 

The word weasel is from the An- 
glo-Saxon wes/e, weasel. 

WELL, a fountain or spring of 
water, which boils or bubbles up 
from the earth. Mineral springs are 
called wells in some places. But 
what we commonly call wells are 
pits sunk into the ground deep 
enough to reach water. When these 
are dug through rock or very hard 


earth, they are sometimes left un- 
lined, but they are usually walled up 
with brick or stone, or lined with a 
large cylinder or tube of earthen- 
ware or of iron. Wells are some- 
times dug several hundred feet deep 
betore water is reached, and some- 
times water is found very near the 
surface of the ground. 

Artesian Wells, so named because 
first dug at Artois, the ancient Ar- 
tesium, France, are made by boring 
ahole in the ground and lining it 
with a metal tube. Some have been 
bored more than half a mile deep, 
though not more than six or eight 
inches wide. The boring is done 
by proper tools worked by machin- 
ery, and the metal tube is slipped 
down in pieces as fast as the hole is 
dug. In some Artesian wells the 
water comes up to the surface and 
flows from it in a steady stream, and 
in other PUMPS have to be used. 
Water comes up in an artesian well 
in just the same way that it rises 
and flows into the upper stories of a 
house through the pipes from a res- 
ervoir. The water that feeds the 
well has its source in some higher 
place, from which it is all the time 
running down into its underground 
reservoir. The reservoir thus be- 
comes full, and when the well is 
bored into it from above, the press- 
ure from behind forces the water up 
the tube and causes it to flow like a 
spring. There are a great many ar- 
tesian wells in the United States, 
the most important ones being in 
Charleston, Louisville, and St. Louis. 
The deepest one in the world is in 
Germany, about twenty-five miles 
from Berlin. It is nearly four-fifths 
of a mile (4170 feet) deep. 

The Tube Well, sometimes called 
the American well, because it was 
first used in the United States, is a 
small iron tube, one or two inches 
wide, with a hollow steel point. 
When there is water a little way 
from the surface of the ground, this 
can easily be driven down to it. 
The water flows into the pipe 


WHALE 


through little holes in the end, and 
is raised up by a pump fastened to 
the top of the tube. In the West 
wells are sometimes bored with 
large earth augers, an iron pipe 
being afterward put into the hole 
thus made. 

The word well is from the Anglo- 
Saxon well, wyll, or wylla, from 
weallan, to boil. 

WHALE. Whalesarecalled fishes 
in common talk, but they are really 
mammals, for they are warm-blooded 
and air-breathing animals, bring 
forth their young alive, and suckle 
them. The whale has no neck, and 
the head makes a third or a fourth 
of the whole body. It has two 
flippers or fins, chiefly for balancing 
the body in the water, the swimming 
being done mostly with the tail. 
The skin of the whale is naked and 
very thick, the inner part of it being 
mixed with fat. This fat is not under 
the skin, as in gther fat animals, but 


865 


WHALE 


is a part of the skin itself, and is 
called blubber. It is sometimes two 
feet thick, and taken altogether is 
very heavy; but, being lighter than 
water, helps to keep the whale afloat. 
It also keeps its blood warm in the 
cold waters of the Arctic seas, and 
aids it to bear the great pressure of 
the water when it goes down deep. 
Whales can stay under water half an 
hour, but they usually come to the 
surface every eight or ten minutes 
to breathe. They stay up about two 
minutes, blow eight or nine times, 
throwing up a stream of water trom 
their nostrils several yards high, ane 
then godown again. There are two 
principal kinds of whales, the baleen 
(Latin dazena, a whale), or whale- 
bone whale, which has no teeth, 
and the sperm whale, which has 
teeth in the lower jaw. 

Baleen Whales. There are two 
kinds of baleen whales, the Green- 
jand or right whale, and the rorqual. 


Mouth of the Greenland Whale. 


a, Plates of Whalebone; 6, Bone of Lower Jaw. 


The rorqua: is called by whalemen 
razorback and finback, because it 
has a fin on itsback. It is probably 
the largest of all animals, as it is 
sometimes more than a hundred feet 
long, or twice the height of a three- 
story house. It has less whalebone 
and blubber than the Greenland 
whale, and is not often attacked by 
whalemen. The Greenland whale 
rows to be sixty to seventy feet 
ong. Instead vi teeth the mouth is 


filled with plates of whaiebone, se. 
closely together, and fastened to the 
roof of the mouth. The edges of 
these plates form a kind of fringe, 
as shown in the picture. When the 
whale feeds it swims along just 
under the surface of the water with 
its great mouth open, spouting out 
through its blow-holes the water 
that goes into its mouth ; but all the 
small fish and little animals that go 
in with the water are caught in the 
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whalebone fringes and swallowed. 
The throat is so very small that no 
fish larger than a herring can be 
swallowed. The baleen or Green- 
land whale is often killed by the 
rampus, a kind of dolphin, which 
ites it to death. 

‘The Sperm Whale is found in 
every ocean, and though preferring 
warmer waters, goes close to the 
limits of the Arctic regions. It used 
to abound on the eastern coast of the 
United States, but is now found 
chiefly in the North Pacific. It is 
about as long as the Greenland 
whale, but it is more dangerous to 
attack, because it will defend itself 
with both its teeth and its taii, either 
biting a boat in two or smashing it 
‘in pieces. The teeth, which are 
pointed like the one in the picture, 


Tooth of Sperm Whale. 


are in the lower jaw. There are 
commonly twenty to twenty-five 
of them of different sizes, some of 
them weighing as much as thirty 


pounds apiece. They are used for 
ivory, but are not so good as that 
from elephants’ tusks. The sperm 
whale usually swims in shoals, and 
sometimes a whole shoal will come 
to the aid of one which has been har- 
pooned, and will even attack a ship. 
Yt has an immense head, and in it is 
a large hollow called the “case,” 
filled with liquid spermaceti and oil. 
To get this a holeis cut in the top of 
the head, and the mixture taken out 
with buckets. The spermaceti, of 
which a common sized whale has 
about ten to twelve barrels, is sepa- 
rated from the oil by boiling. It is 
a solid white substance, which shines 
much like MOTHER-OF-PEARL. It 
is used in making sperm candles. is 
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put into pomatum, and also into 
“cold cream ” used for softening the 
skin. The sperm whale has a thin 
blubber, but it yields a fine oil. In 
the bowels of this whale is often 
found a kind of waxy substance, 
which smells like musk. This is 
AMBERGRIS, which is used in per- 
fumery. The sperm whale can stay 
under water longer than the Green- 
land whale. Its throatis larger, and 
it can swallow anything as large as a 
man. Its food is squids and fish. 

To the Esquimaux and people of 
Greenland the whale is still of great 
importance: its oil is used for light, 
fuel, and food, and even its flesh, 
which we would think to be rather 
coarse, is eaten by them; its baleen 
or whalebone and its other bones 
are used. in making sledges, tents, 
boats, spears, and harpoons; its 
sinews make twine and thread, 
and its thin membranes are used 
for window-glass. 

Whale Fishery. Ships fitted out 
for the whale fishery are usually 
not very large, but are built 
strongly to protect them from the 
ice, as whales are now found mostlyin 
the Arctic seas about Greenland and 
Spitzbergen. Each ship carries six 
or seven whale-boats, sharp at both 
ends, so that they may be rowed 
backward or forward, and large 
enough for a crew of five to seven 
men. Each boat has in it two HAR- 
POONS and five or six lances. In 
the bow of the boat is a tub with a 
long rope coiled up in it. One end 
of this rope is tied to a harpoon. 
When a whale is seen from the ship 
the boats are lowered into the water 
and have a race to see which shall 
get to the whale first. As soon as 
one of them comes near enough, the 
harpooner, who sits in the bow be- 
side the tub, rises up, takes the har- 
poon in his right hand and the rope 
in his left, and casts the harpoon 
with all his strength into the whale’s 
body, at the same time shouting: 
“Stern all!” The boat’s crew at 
once back water with their oars, that 
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is, they row backward, so as to get 
away from the whale, which, as soon 
as it feels the harpoon, generally 
dives down to a great depth, as 
shown in the picture, dragging the 
rope after it so fast that water has to 
be thrown on tothe side of the boat 
to keep it from taking fire. In about 
twenty minutes it has to come up to 
blow; the boats row up to it again, 
and a second harpoon is cast into it. 
It goes down again, striking the 
water with its tail, so that great care 
has to be taken to keep the boats 
from being crushed. When it comes 
up again it usually spouts blood, and 
it is then killed with lances. Some- 
times the whale dies at once when 
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lanced, but sometimes it lashes the 
water into foam and dyes the sea 
with the blood which it spouts from 
its nostrils before it dies. 

The body of the whale is now 
towed alongside the ship and fast- 
ened to the side with chains. Some 
of the crew then get on to the whale, 
having spikes in their boots so that 
they will not slip off, and cut into 
the blubber with sharp. spades, tak- 
ing out great pieces, which are 
hoisted to the deck by hooks and 
chains.- All the blubber is thus cut 
off, and after the whalebone has 
been taken from the mouth the res« 
is turned adrift, and the bears and 
fishes feed upon it. The blubber is 


Harpooning a Whale. 


then cut up into smaller pieces and 
heated in large boilers and strained. 
The oil is put into barrels, and the 
scraps that are left after straining 
are burned to heat other kettles. It 
is very dirty work, and the ship is 
made filthy with smoke, soot, and 
grease, 

The whale is a MAMMAL ot the 
order ce¢acea, and of a family in 
which are also the dolphin and the 
porpoise. 

The word whale is from the An- 

lo-Saxon /we/, whale. 

WHALEBONE, a firm, horny sub- 
stance taken from the upper jaw of 
the Greenland or right WHALE. 


There are as many as three hua= 
dred plates of whalebone in the 
mouth of a full-grown whale. It is 
not properly bone, but is more like 
the horns of cattle. When softened 
by boiling, it can be cut up into bris- 
tles for brushes, stretchers for um- 
brellas and parasols, stiffeners for 
corsets and stays, the handles of 
whips, canes, and coverings for tel- 
escopes and opera glasses. Fine 
strips of it are also plaited into hats 
and bonnets and woven into hair- 
cloth. 

The word whalebone is made up 
of the Anglo-Saxon “wel, whale, 
and éaz, bone. 
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WHEAT, one of the cereal (see 
CORN) grains, belonging to the 
GRASS family. It is not known to 
grow wild anywhere, but is supposed 
to have first come from western Asia. 
It has been cultivated and used for 
bread from the most ancient times 
and by almost all nations living in 
mild climates. It is pictured on the 
ancient Egyptian monuments, and 
the Chinese, who say it was given 
them from heaven, 
had it nearly three 
thousand years be- 
fore Christ. There 
are a great many 
different kinds of 
wheat known, but 
only about a dozen 
kinds are grown in 
the United States. 
Spring wheat is 
sown in the spring 
and ~ cut=an® the 
autumn of the same 
year; winter wheat 
is sown in the au- 
tumn, generally in 
September, when 
it sprouts or bursts 
the seed, then lies 
all winter, comes 
up in the next 
spring and ripens, 
and is cut about 
the middle of sum- 
mer. Some kinds 
of wheat have 
white grains and 
some red grains, 
and in some the 
heads are bearded, 
like that shown in 
the picture, while in others the heads 
are bald, or without beards. A kind 
of wheat is called mummy wheat, 
because the original seed from 
which it was grown is said to have 
been taken from an Egyptian 
mummy. But there is no proof 
of this, and all the stories told 
about the sprouting of grain found 
in any Egyptian tomb are probably 
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Wheat 1s the best of all the grains 
for food, as it has in it much STARCH 
and GLUTEN, and various mineral or 
earthy substances which are needed 
to keep the body healthy. It is used 
mostly as FLOUR, but a good deal 
is eaten in the form of crushed or 
cracked wheat, or wheaten grits. 
This is simply wheat ground 
coarsely, and as it has in it all the 
parts of the grain (some of which are 
sifted out in making flour), it is very 
healthful. It should be boiled quite 
soft and eaten with milk (see MACA- 
RONI). Wheat strawis largely used 
for plaiting for STRAW hats, and it 
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is also valuable to chop up and mix / 


with food for cattle. 


The word wheat is from the An-|- 


glo-Saxon hwete, the white, and the 


grain is so named because it is 
whiter than rye and barley. ; 
WHIPPOORWILE. Whippoor-\ 


wills are seldom seen during the day. * 


They usually fly in the evening, when 
the swallows have gone to rest ; skim- 
ming along near the ground, without 
making any noise, seeking moths and 


‘other soft-bodied insects on which 


they feed. They have wide, gaping 
mouths with stiff bristles at the base 
of the bill, which keep insects from 
escaping when they are caught. 
notes of the whippoorwill are heard 
for several hours after sunset, and 
again between daybreak and sunrise. 
It lays two greenish-white eggs, 
spotted with blue and light brown. 
No nest is made, but the eggs are 
dropped on the ground, usually on 
fallen leaves. 


The whippoorwill belongs to the 


order fasseres, or perching BIRDS. 

The whippoorwill is so called from 
its notes, which sound like whip- 
poor- Will. 

WHISKEY, a distilled liquor (see 
ALCOHOL) made mostly from grain. 
In the United States whiskey is made 
chiefly from rye and corn, but it is 
also made from barley, oats, and 
rice, and from potatoes. and other 
roots. Whiskey is used for drinking 
and for making into alcohol, almost 
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all the alcohol used in the United 
States being got from it. 

The word whiskey is changed from 
usguebaugh, which is from the Cel- 
tic uzsgebeatha, water of life, from 
uisge, water, and deatha, life. It is 
said to have been so called because 
it was thought that its use in Ireland 
drove away the leprosy. 

WHITEFISH, an important food 
fish, found in the Great Lakes and 
in the lakes ef British America. It 

is one of the best of fresh-water 
fishes, its flesh being white, tender, 
| and juicy. In Lake Superior white- 
| fish of more than twenty pounds 
are sometimes taken, but the gen- 
eral average is 2 to 10 pounds. 
They are caught in seines and gill- 
' nets. The whitefish, which is some- 
times caught in Otsego Lake, is 
‘called there Otsego Bass. 
| The whitefish gets its name from 

its color, its scales being silvery 
white. 
_ WHITING, a fish common on the 
British coast, much prized for food. 
It is usually 12 to 18 inches long and 
of one or two pounds weight, though 
it grows larger. Its flesh is pearly 
white, tender, and juicy. 

The Whiting of the American 
South Atlantic coast is a different 
fish, related to the king-fish or hake 
of Northern waters. It abounds 
from North Carolina to the Rio 
Grande in Texas, and is an excellent 
food fish. In Florida it is called 
also king-fish, barb, bullhead, whit- 
ing, and ground mullet. 

The whiting gets its name from 
its color. 

WILDCAT. See LYNX. 

WILLOW, a common tree of the 
same family with the poplar. Wil- 
lows are found in almost all coun- 
tries except Australia. The most 
common kind in the United States is 
the shining willow. The white wil- 
low is planted in Maryland and Del- 

aware to make CHARCOAL for gun- 
powder ; the wood is also good for 
fuel. In some countries willow bark 
‘js used for tanning leather and for 
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making mats and fishing nets. /The 
osier, used for making baskets, is a 
kind of willow. The weeping willow, 
which has long hanging leaves, grew 


first in Asia and North Africa. 


The word willow is from the An- 
glo-Saxon welzg, willow. 

WINCH, a bent handle or crank 
for turning a wheel, a churn, a grind- 
stone, the WINDLASS of a well, etc. 
The name is also sometimes given to 


the windlass itself, or the axle on 
which the rope is wound in drawing 
up buckets from a well or a mine. 

The word winch is from the An- 
glo-Saxon we7ce, a reel or thread. 

WIND, moving air. The air is 
never entirely still, but is always 
moving somewhere. When any part 
of the earth’s surface becomes more 
heated by the sun’s rays than other 
parts, the air near it becomes thin- 
ner and rises into the higher layers 
of air until it comes to a layer of the 
same thickness with itself, when it 
mixes with it. As it goes up, a 
current of cooler air rushes in to 
take its place. Thus two currents 
of wind are made, one of warm air 
flowing out and the other of cool air 
flowing in. Damp air, too, which is 
lighter than dry air of the same 
heat, will make alike upward cur- 
rent. 

Along the sea-coast there is usually 
a breeze blowing from the sea during 
the daytime, and one from the land 
to the sea during the night. This is 
because the land is heated by the 
sun much quicker than the sea; the 
warm air over the land moves upward 
and the fresh air from the,sea rushes 
in to take its. place. In the night it 
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is different; the land gives off heat | 


faster than the sea, and thus becomes 
cooler than it, and its heavier air 
flows outward over the sea. As the 
parts of the earth near the equator 
are much warmer than those north 
and south of them, the air over them 
is much lighter, and it is therefore al- 
ways rising and cooler currents from 
the cold regions of the north and the 
south are always moving in to take 
its place. Hence there are two upper 
warm currents of air always moving 
from the equator toward the poles 
and two lower cool current always 
moving from the poles toward the 
equator. if the earth stood still all 
the time, we should always have a 
wind blowing from the north in the 
northern hemisphere, and one blow- 
ing from the south in the southern 
hemisphere. But as the earth is all 
the while turning round from west 
to east very fast, each of them is 
made to slant toward the west, so 
that the wind from the north be- 
comes a north-east wind, and the 
one from tne south a south-east 
wind. On some parts of the broad 
Atlantic and Pacific Oceans these 
winds, which on account of their 
value to commerce are called the 
trade winds, have nothing in their 
path, and always blow in the same 
way; but where they blow over the 
land their course is changed by many 
things. 

Sailers have more need to know 
about the winds than men on land, 
and they have to study them very 
carefully. They have names for all 
of them, calling them after the points 
from which they blow; thus a wind 
blowing from north to south is called 
a north wind, and one from west to 
east a west wind. The winds blow- 
ing from the points between the 
north, the east, the south, and the 
west winds, are called the north-east, 
the south-east, the south-west, and 
the north-west winds. Sailors di- 
vide up the winds into thirty-two in 
all, according to the points of the 
COMPASS. It is not usual to write 


out their names in full, but to give 
only their first letters : thus N. N. E. 
stand for north-north-east, or the 
wind which blows half-way between 
north (N.) and north-east (N.E.); 
and W.S. W. stand for west-south- 
west, or the wind half-way between 
west (W.) and south-west (S. W.). 
Sailors have also a way of marking 
the strength of the winds by naming 
them according to the speed with 
which they blow. When the wind 
does not blow at all, it is called a 
“calm ;”’ when it blows two miles 
an hour, a “very light breeze;” 
four miles an hour, a “gentle 
breeze;’’ twelve miles an hour, a 
‘* fresh wind ;” twenty-five miles an 
hour, a “strong wind;” thirty-five 
miles an hour, a “high wind;” 
forty-five miles an hour, a “gale;” 
sixty miles an hour, a “ strong gale;” 
seventy-five miles an hour, a ‘‘ violent 
gale;” ninety miles an hour, a 
“hurricane;” and one hundred 
miles an hour, a “ violent hurricane.” 
The speed of the wind can be told 
by instruments which measure its 
strength, and in many cities an 
account of the blowing of the wind 
is kept every day, just as accounts 
of the heat and cold, as measured by 
the thermometer, are kept. Such a 
record of the speed and strength of 
the wind is kept in Central Park, 
New York. 

In most parts of the world there 
are winds which are known by spe- 
cial names. Thus, the hot wind 
which blows across. North Africa 
from the desert is called the “si- 
moon ”’; the light winds of the In- 
dian Ocean are called “ monsoons” ; 
the great storms of the Pacific 
Ocean, “typhoons”; and the vio- 


| lent storms in the Gulf of Guinea, 


“tornadoes.” The name _ tornado 
(from Spanish formear, to turn) is 
given in the United States to the 
winds which rush in narrow paths 
over the country with whirling clouds 
and rain and _ hail, tearing to pieces 
everything in their way. Great 
damage is often done to trees and 
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buildings, and men and animals are 
frequently killed by them. 

The word wind is Anglo-Saxon. 

WINDLASS, a machine for raising 
weights. The most common kind 
is much used in wells for drawing 
up buckets of water. Such a wind- 
lass is made up of an axle around 


Windlass 


which the rope on which the bucket 
is hung is wound up, and a handle 
called the crank or WINCH by which 
it is turned. 

The ship windlass, used on small 
merchant vessels, instead of a CAP- 
STAN, is shown in the picture. It is 
turned round so as to wind up a 
rope or chain on its barrel by means 
of bars called hand spikes, which are 
made to fit into the square holes in 
it. The windlass is used on ships 
for raising the anchor, hoisting heavy 
sails, and pulling up other heavy 
things. It is fitted with strong pawls 
or RATCHETS to keep it from turn- 
ing backward when the hand spikes 
are moved from one hole to another, 

The word windlass is probably 
from the Dutch wzzdaas, windlass, 
from wz2den, to wind, and as, an 


axis. 
WINDMILL, a mill turned by wind. 
The common windmill is usually a 
tower with a round top, from which 
sticks out a shaft having at its end 
four arms on which canvas is 
stretched. The wind blows upon 
the canvas, or sails, and causes them 
to turn round, and as the shaft is 
connected by means of cog-wheels, or 
wheels with teeth, with other wheels 
inside, the machinery of the mill is 


made to turn also. The sails will 
turn best when the wind blows 
straight against them, and as the 
wind sometimes comes from one 
way and sometimes from another, 
the round top or dome of the tower 
is so made that it can be turned 
round so as to bring the sails on the 
side of the wind. This was formerly 
done by hand in all windmills, and it 
is still done in many old ones, but in 
most new mills the top is so made 
that the wind itself will turn it. 
Windmills are much used, especially 
in places where there are no running 
streams to turn water wheels, for 
grinding grain, for raising water to 
the upper stories of houses, for drain- 
ing land, and many other purposes. 

The word windwill is made up of 
the Anglo-Saxon words wd, wind, 
and my/en, mill. 

WINE, the fermented (see BEER) 
juice of grapes. The kind of wine 
depends not only on the kind of 
grape, but on the time when the 
grapes are picked, and on the way in 
which the wine is made. For mak- 
ing a lively wine, like champagne, 
the grapes are picked before they 
are quite ripe; for a rich-flavored 
wine, like port, the grapes must be 
fully ripe; and for sour wines, like 


Ancient Egyptian Wine Press. 


Rhine wine, the picking is put off as 
late as possible. The grapes are 
gathered in baskets in the vineyards, 
usually by women and children, and 
emptied into the wine-press. This, 
which is a large tub with holes in 
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the bottom, is set over a larger one, 
called the wine-vat. The grapes are 
crushed by men who get into the 
wine-press and tread them down 
with their naked feet. The juice 
runs through the holes in the bottom 
into the vat, and when this is nearly 
full it is left to ferment or work. 
This may take a few days or only a 
few hours, according to the heat of 
the air. When the juice, which is 
called the must, begins to ferment, 
little bubbles of CARBONIC ACID gas 
rise up through it, caused by the 
turning of the sugar of the juice into 
ALCOHOL. The must soon becomes 
muddy and warm, and froths much 
on the top, so as nearly to fill the 
vat, but after a time it settles and 
gets clear and cool. When cold it 
is racked—that is, it is drawn off 
from the vat, through a hole made a 
few inches above the bottom so as 
not to stir up the settlings, and put 
into casks. A second but slighter 
fermentation now takes place, and 
the cask is kept open until this 
stops, when it is closed and is ready 
for market, 

Wines have to be watched very 
carefully while fermenting, as on this 
depends their goodness. Some 
grape juice has much more sugar in 
it than others; if the fermentation 
stops before all the sugar is turned 
into alcohol, the wine is much 
sweeter than if all the sugar has been 
fermented. Wines having much 
sugar in them are called “sweet” 
wines, and those with but little 
sugar “dry” wines. Malaga and 
Tokay are sweet wines, and Madeira, 
Sherry, and Port are dry wines; but 
there are often both sweet and dry 
kinds of the same wine. Wines 
bottled while the fermentation is still 
going on will have carbonic acid gas 
in them. This gives them a brisk 
taste and causes them to foam when 
uncorked. Such wines are called 
“sparkling” wines. “Still” wines 
are those which do not sparkle. 

As the juice of all grapes is color- 
less, all kinds of wine would be with- 
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out color, or “white,” as they ar 
called, if they were made from juic 
alone. But when the juice and th 
skins are fermented together for < 
time, the wine will have some color 
Even the skins of white grapes wil 
give wine a kind of amber color 
while those of dark grapes make the 
rich tints seen in claret and por 
wines. When wines do not have 
color enough they are often colorec 
with logwood, burnt sugar, anc 
other things. 

The principal wine countries ir 
Europe are France, Spain, Portugal 
Germany, Italy, Hungary, Greece 
and Turkey. From France comes 
Champagne, Burgundy, Medoe. 
Bordeaux, and many other wines 
Malaga and Sherry (named from 
Xeres, near which it is made) are 
Spanish wines. Port wine comes 
from Oporto in Portugal. Rhine and 
Moselle wines come from Germany 
Madeira wine is made in the island 
of Madeira, off the west coast of Af- 
rica, and Tokay in Hungary. 

Much wine is now made in the 
United States, chiefly in Califernia, 
Ohio, New York, Missouri, Illinois, 
and Pennsylvania. Some American 
wines are much like those made in 
Europe, and some are wholly differ- 
ent. 

The word wine is from the Anglo- 
Saxon wzz, from the Latin wznum, 
Greek ozzos, wine. | 

WINTERGREEN, the commor 
name of a small evergreen plant 
which grows wild in the woods al- 
most all over the northern United 
States and Canada. Its leaves are 
dark shiny green above and light 
green beneath, its flowers are white, 
and it bears little scarlet berries, 
about as large as whortleberries. 
They are often called partridge ber- 
ries, because partridges and other 
birds live largely on them in winter, 
and sometimes also checkerberries, 
squaw-berries, deerberries, and 
groundberries. Both the leaves 
and the berries are good to eat. 
Oil of wintergreen, distilled (see 
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ALCOHOL) from the leaves, is used 
for flavoring confectionery and for 
hiding the bad taste of medicines; 
but most of that sold as oil of winter- 
green is oil of BIRCH. 

Wintergreen is so called because 
| its leaves are green all winter. 

WIRE, a thread of metal. The 
ease with which a METAL may be 
drawn into wire is called its ductility. 
In ancient times wire was made by 
hammering out metal into thin 
sheets, cutting it up into strips, and 
then hammering and filing the strips 
into wire. Now the metal is first 
made into rods by being passed 
when red-hot betweer grooved roll- 
ers and afterward made into wire 


by drawing them cold throught holes’ 


in a plate of some harder metal, 
But cast-steel rods for needle wire 
are prepared with the hammer in- 
stead of being rolled. The draw 
plates are usually made of hardened 
steel and are full of holes of differ- 
ent sizes. The rods are drawn 
through these holes, one after an- 
other, until they are brought down 
to the size wanted. Much force is 
needed to do this, and strong ma- 
chinery is used for the purpose. 
Most wire is round, but some is 
made oval, some square, and some 
three-sided, for special uses. 

Iron wire has a great number of 
uses ; it is made into ropes for ships. 
cables for bridges, gauze or network, 
fences, cages, sieves, screens for 
windows, etc. Steel wire is used 
for the strings of pianos and harps, 
and knitting and sewing needles ; 
gold and silver wire for FILIGREE 
work, and brass wire for pins, hooks 
and eyes, and many other purposes. 

The word wire is from the Anglo- 
Saxon wir, wire. 

WITCH HAZEL. This name is 
given in England to the witch or 
wich elm, the leaves of which look 
much like those of the hazel. The 
early English settlers in this country 
“gave the name toa shrub or small 
tree of eastern America, which 
grows in damp woods from Canada 
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to Louisiana. The leaves and bark 
contain much tannin; the bark was 
used by the Indians to cure tumors, 
and an extract is used in medicine 
as a wash for sprains and bruises. 

The name witch hazel, sometimes 
written also wych hazel, is probably 
from the Anglo-Saxon wezcan, to 
bend, and the shrub is so called from 
its bending branches and not from 
any connection with witches, as some 
think. 

WOLF. The wolf looks much - 
like a large shaggy dog, and it has 
been thought by many that the first 
dogs sprung from wolves. When 
taken young the wolf may be tamed, 
and it shows as much love for its 
master as the dog does. The wolf is 
very swift, and hunts deer and other 
animals in packs. It is sly and 
stealthy, and often prowls about 
lonely farms, to catch stray sheep, 
calves, pigs, or fowls, but is also 
cowardly and is easily frightened off 
by the barking of a dog or the sound 
of a gun. But when pressed by 
hunger it becomes dangerous, and 
will attack horses and oxen, and 
even men. In hard winters packs of 
hungry wolves come down from the 
forests of the Alps and other moun- 
tains in Europe and commit great 
ravages. Even in France wolves are 
still plentiful. From 1882 to 1889 
more than 6000 were killed, or above 
800 a year. Terrible stories have 
been told of travellers chased by 
them in great forests, especially in. 
Russia and Siberia. In one case 2 
man and his wife, riding in a sleigh 
through the woods, were so hard 
pressed by wolves that they saved 
themselves only by throwing out 
their children, one by one, to be de- 
voured by the hungry beasts. It is 
said that in Russia more than two 
hundred human beings are killed by 
wolves every year, and many thou- 
sand cattle and sheep. 

In Tartary the wolves are very 
fierce and attack human beings in 
preference to animals. In_ the 
villages near the Great Wall of China 
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they often enter houses and carry off 
children and kill even grown people 
by seizing them by the throat and 
strangling them. When news comes 
that a wolf has been seen near a 
village hundreds of horsemen go out 
in search of him. Their weaponis a 


Tartar Lassoing a Wolf. 


rod furnished with a long cord end- 
ing in a slip-knot, like a lasso. The 
horseman who overtakes the wolf, 
and this is easy on the great steppes 
where there are no places too rough 
for the nimble Tartar horses, catches 
him around the neck with his lasso, 
and drags him to the nearest tent. 
There his meuth is tied up so that 
he cannot bite and he is cruelly tor- 
tured, and finally is skinned alive and 
turned loose to die. In summer 
the miserable animal will thus live 
several days, but in winter he soon 
freezes to death. 

The Gray Wolf of North America 
is usually gray above and yellowish- 
gray below, but is sometimes nearly 
white. It is three to four feet long, 
with a tail about a foot and a half 
long. Packs of wolves used to follow 
the buffalo herds on the Western 
plains, feeding on the sick and strag- 
glingones. They also attack horses, 
and sometimes men, when very hun- 
gry. They were once plentiful in 
New England and the other Eastern 
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States, put now only a few are founc) 
in mountainous and thickly woodeci¢ 
parts. q 
In 1739 Israel Putnam, who after-/ 
ward became so well known as Gen-} 
eral Putnam of the Revolutionary} 
War, began life as a farmer in the 
town of Pomfret, Connecticut, forty) 


of the State was then quite wild, andi 
the wolves were so troublesome that}) 
they killed seventy of his sheep inj 
one night. The mischief was all 
done by one old she-wolf and her} 
cubs, who had lived in the woods# 
near there for several years. The? 
hunters killed the cubs, but the old} 
one was too wary to be caughtis 
She was at last driven by blood-) 
hounds into a den about three miles} 
from Putnam’s house. The huntersif 
tried to smoke her out by burningii 
straw and brimstone in the mouth) 
of the cave, but the wolf would not) 
come out, and Putnam, tired of wait-} 
ing any longer, for it was then ten) 
o'clock at night, took a blazingts 
torch in his hand and went downie 
the hole, which was only _highf 
enough for him to crawl on his) 
hands and knees. He had a ropep 
tied round his legs, and told his) 
friends to pull him up when he gavey 
a signal. He crawled along moreif 
than thirty feet, or six times 2 
man’s length, without seeing any4é 
thing; but all at once he saw at the” 
end of the cave the glaring eyeballg 
of the wolf. She gnashed her teeth 
and gave a sudden growl, and his 
friends, who heard it, pulled hin! 
out so quickly that his shirt was 
torn to strips anc his skin badly cut) 
He then loaded his gun with buck} 
shot, and taking it in one hand ang 
a torch in the other, went dowrp 
again, As soon as he came nea 
the wolf, she growled and madé 
ready to spring on him, but he shoe 
her quickly in the head, and wai 
hauled out again nearly deaf witll 
the noise and choked with thiy 
smoke. After the smoke had cleares) 
away, he crawled down a_ thine 


WOLVERENE 


time, took the dead wolf by the ears, 


and the two were pulled out by the 
people above with much joy. 

The Indians catch many gray 
wolves in traps, and also kill many 
by surrounding them in a circle 
which they make smaller, little by 
little, until they get near enough to 
shoot them. 

The Prairie Wolf, which the Mex- 
| ,icans call coyoze, is smaller than the 
|\gray wolf, and is much like the 

jackal. The true wolf has a howl 
like that of a dog, but the prairie 
wolf has only a kind of snapping 
bark, whence it is sometimes called 
the barking wolf. It lives it bur- 
rows on the great Western plains, 
is very swift, and hunts in packs. 

The wolf is a: MAMMAL of the 
order carnzzvora, or flesh-eating ani- 
mals, and of the dog family. 

The word wolf is from the Anglo- 
Saxon wuéf, wolf. 

WOLVERENE, an American ani- 
mal, much like the European glutton. 
The glutton, which lives in the 
coldest parts of Russia and Siberia, 
is about as large as a badger and of 
adeep brown. The wolverene, called 
also carcajou and skunk bear, is two 
to three feet long, and is brownish 
black above with a light band on each 
side, and a long bushy tail. It is 
found chiefly in British North Amer- 
ica and in the extreme northern 
parts of the United States. It 
spends the day in holes and caves 
and hunts at night, feeding on mice 
and other small gnawing animals, and 
grouse and other birds hidden in the 
snow. It follows hunters and trap- 
pers around, stealing the bait from 
traps and digging up buried provis- 
ions. The wolverene is very cunning, 
and is caught only in carefully con- 
cealed traps. Its fur is used for 
muffs, mats, and sleigh robes. This 
animal used to be plentiful in Michi- 
gan, which is called from it the 
Wolverene State. 

The wolverene is a MAMMAL of 
the order carnzvora, or flesh-eating 
animals, and of the weasel family. 
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The name wolverene is French- 
Canadian, and is made from wolf. 


WOOD, the solid part of a tree 
under the bark. In the article 
PLANTS is explained how this solid 
part is made up of two kinds of wood, 
heart-wood and sap-wood, and how 
the heart-wood takes no part in the 
growth ofa tree after a certain time, 
being practically dead. It is of no 
use to the tree excepting to aid in 
strengthening the trunk, hence it is. 
not rare to find trees in good health 
from which the centre or heart-wood 
has been removed by decay. But 
after a solid tree is felled the heart- 
wood is generally more durable than 
the sap-wood, or part which grows in 
rings around the heart-wood. Trees 
are usually felled in winter when the 
sap is not in motion, but wood, when- 
ever cut, always contains much mois- 
ture which must be removed to fit it 
for use. Sometimes wood is seasoned 
by drying in the open air, sometimes 
in chambers by heated air or super- 
heated steam. Seasoning takes place 
more rapidly when timber is sawed 
into planks, boards, etc. While a 
solid log may require several years 
to season, boards will season in a 
year, especially when piled up under 
cover with sticks between them to 
allow a free circulation of air. Tim- 
ber sawed into merchantable form, 
especially boards, is called in the 
United States and Canada lumber. 

Qualities of Wood. Some woods 
are hard and heavy and some are 
soft and light, but the durability of 
wood does not depend on either 
quality, for some light woods and 
some heavy ones are almost equally 
indestructible under favorable cir- 
cumstances. The wood of a tree 
growing in Brazil is lighter than 
cork, while that of the ironbark of 
Australia is almost as heavy as iron. 
Some woodsare straight-grained and 
easily split, while others have the 
fibres interlaced and are rigid and 
tough. Of American trees, the wood 
of the elm and the tupelo or black 
cum are cross-grained and hard to 
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split, and lignum-vite, the wood of 
the guaiacum tree is so very tough that 
it cannot be worked by splitting. 
Some straight-grained woods that 
are free from knots are easily bent 
and are elastic, as the ash, of which 
oars are made, the yew, once the 
chief material for bows, and !ance- 
wood, valued for making fishing rods. 
Hickory is so flexible that when split 
it may be woven into baskets. Some 
woods, not naturally flexible, may be 
made so by steaming, and may then 
be bent into any desired shape, 
which is retained when dry. 

Wood varies in color from an al- 
most pure white through shades of 

ellow, red, and brown to the deepest 

lack. The color is sometimes uni- 
form, sometimes of various shades 
of the same color, as in mahogany 
and black walnut, and sometimes of 
two or more colors contrasted or 
blended, as in rosewood and zebra 
wood. Colors in wood seldom fade 
from exposure to light, and in most 
woods they grow darker in time, as 
in mahogany. Woods with little or 
ao color are sometimes stained in 
imitation of the natural colors of ex- 
pensive woods so perfectly as to de- 
ceive all but experts. The beauty 
of wood does not depend altogether 
on the color, but also on the grain, 
the irregularity of the fibre, and some- 
times even on what would be a 
blemish in lumber for carpentry. 
Thus knots and the twisted and 
gnarled fibres where branches or 
roots join the trunk add to the beauty 
of wood and are turned to account by 
cabinet makers and other workers 
in wood. Insome trees the fibres are 
often curiously twisted so as to form 
eye-like spots which are very beauti- 
ful when smoothed and _ polished. 
Such wood, the product of somesugar 
maples, is called curled or birds-eye 
maple. Ornamented or fancy woods 
are often very costly and are used 
chiefly in the form of thin slices or 
veneers (see VENEER) which are 
glued on to a foundation of common 
wood. To get the full beauty of the 


grain in woods, planks and veneers | 
are usually cut across the grain, as in 
quartered oak. In this the log is 
first cut into quarters lenzthwise and | 
each quarter is then cut or sliced ; 
first on one flat side and then on the 
other until the whole quarter is used 
up. The boards or veneers thus 
show the natural markings of the 
wood across the grain, or from the 
outside to the center of the trunk. 
Various woods are esteemed for | 
their odor, as camphor wood, sandal 
wood, cedar, and sassafras. Rose- | 
wood and satin wood also have a } 
pleasing smell. Many woods too 
are valuable for their coloring matter j 
used as dyes, as Brazil wood, log- 
wood, camwood, and red sanders 
for red dyes, and fustic, Zante wood, 
and others for yellow dyes (see 
DYES). 
The various uses of wood in house 
and ship building, furniture making, | 
etc., are told about in the articles on 
different trees. But besides these | 
important uses, wood has many 
others, and the leastamong which is | 
the manufacture of wood-pulp from | 
which paper and many other things 
are made. The wood chiefly used 
is spruce, though other kinds of 
cone-bearing trees are coming into - 
use. Trees of 10 or 12 inches in 
diameter are sawed into logs of'two | 
feet in length. If not barked in the 
forest where they are felled, the bark 
is removed ina ‘‘ barker’? or bark-) 
ing machine, and the log then goes 
into the “ grinder,’ where a grind- 
stone turned at great speed byawater- 
wheel reduces it to pulp. This pulp, | 
after a certain chemical treatmrent,be-. 
comes paper in 8 to 12 hours from the 
time of grinding. In other methods 
of making wood pulp, the wood is 
cut into small chips in a machine! 
called a chipper. In one process, 
called the ‘ sulphite process,” it is 
cooked in a digester with sulphurous | 
acid and steam, and in another, the 
‘“soda process,” with caustic scda. 
In making pulp by the soda process, 
poplar wood is chiefly used. Wood 
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pulp made by the first process is used 
largely for making newspaper, in 
rolls, and that by the chemical pro- 
cesses mostly for book paper, in 
sheets. But while wood pulp is 
much used in paper-making, it has 
a great variety of other uses. It is 
manufactured into boards, boxes, 
barrels, pails, furniture, carpets, wall 
paper and tapestry, buttons, collars 
and cuffs, canoes, car-wheels, and 
‘many other things. 

Preservation of Wood. The 
durability of wood depends upon the 
kind of tree, the time of felling, the 
manner of drying, etc. Wood sunk 
in deep fresh water, where it is free 
from the action of the air and secure 
from the attacks of worms, to which 
it is liable in salt water, will last for 
centuries. If exposed alternately to 
air and moisture it will usually decay 
rapidly, but different trees are dif- 
ferently affected by such exposure. 
To save the woodwork of buildings 
from decay it is commonly covered 
with oil paint, while the bottoms of 
ships and boats are smeared with 
tar or pitch. Wood used for pave- 
ments, railway sleepers or ties, 
piles, etc., is often treated with vari- 
ous chemicals forced by pressure 
into the pores. One process, in- 
vented in England by Mr. Kyan, is 
called Ayanzzéng, and another, by 
Sir William Burnett, durnettzz7ng. 
Among the chemicals used to pre- 
serve wood are solutions of zinc, 
copper, mercury, and iron, creosote, 
the tarry liquor of gas works, etc. 

Various’ methods have been de- 
vised too of making wood fireproof. 
In one the sap and. other moisture 
are drawn out in a vacuum from the 
pores, which are then filled with 
phosphate of ammonia, Wood thus 
treated cannot be set on fire, and 
chips of it thrown into fire will not 
ignite. Fora time such wood was 
used in cabinet work in the ships of 
the United States navy, but it has 
now been generally superseded by 
sheet iron. 

Wood-working Machinery, In 


old times all the lumber used in the 
construction of houses and other in- 
dustrial purposes was cut and shaped 
by hand, but now such work is done 
almost wholly by machinery. Wood- 
working machinery may be divided 
into four classes: saws, by which 
logs are cut into lumber; planers, 
by which the rough boards are 
smoothed; lathes, by which wood is 
turned or pared while revolving ; and 
grinders or finishers, by which it is 
polished with sand or emery. Saws 
are described under their own title, 
and planers under PLANE, but some 
planing-machines are arranged to 
cut curved surfaces in regular pat- 
terns, as in moldings, window sashes, 
picture frames, etc. Such machines 
are calledshapers and molding ma- 
chines. In others, called routers or 
routing machines, the work is kept 
at rest while the workman guides 
the cutting tools over it and cuts it 
into beautiful shapes, routing out 
panels or carving decorations in re- 
lief. Wood-working lathes are told 
about under LATHE. Other ma- 
chines on asimilar principle are vari- 
ous kinds for boring holes, for cutting 
grooves, and for making mortises and 
tenons to fit them. Grinders are of 
two sorts, one having an endless 
belt covered with emory or sand and 
the other a drum similarly coated. 
The latter is used for larger surfaces. 
WOOD-CARVING. The artistic 
carving of wood has had a place in the 
development of almost all peoples, 
but time has permitted few ancient 
works to come down to us. The 
wood carvings of Assyria, Babylonia, 
and Persia, even those of Greece and 
Rome, have gone to dust, and only 
a few specimens preserved in the 
dry air and sand of Egypt remain as 
evidences of ancient skill. The old- 
est example of wood-carving known, 
dating from about 4000 B. C., is a 
life-size statue of a man, found in an 
ancient tomb in Egypt, and now 
preserved in the Cairo Museum. 
Wood-carving reached its highest 
development in the Middle Ages. 
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Two schools are recognized: the 
Gothic, which began with the down- 
fall of the Roman emnire at the end 
of the fifth centur and reached 
its height about the». ,urteenth cen- 
tury, and the Renaissance, which 
flourished in the fourteenth and fif- 
teenth centuries. Gothic art, which 
superseded classic Roman art, is 
founded on the love of nature. A 
legendary story relates that the 
Gothic arch was suggested by the 
meeting overhead of the branches of 
trees; and the traceried windows 
and carved enrichment of medizval 
buildings are derived from natural 


Gothic Wood-carving, Ulm Cathedral. 


forms. Renaissance art, on the con- 
trary, is built on artificial and arbi- 
trary forms, _ It treats natural figures 
in unnatural and sometimes gro- 


tesque ways, making plant and ani- 
mal life subservient to ornament. 
While a certa... wealth of ornament 
is thus obtained, as is seen in fine 
Renaissance carving of the four- 
teenth and fifteenth centuries, most § 
artists prefer the strong simplicity of § 
the Gothic school. The two styles 5 
are illustrated in the engravings. 


) 


Renaissance Wood-carving, German, 
Sixteenth Century. 


Wood-carving is seen at its best 
in churches in France, Italy, Ger- 
many, England, and in the Scandi- 
navian countries. Wood was early 
used for the images of saints in 
niches, for carved figures on tombs, 
and for those on reading-desks and 
pulpits. Choir screens and stalls, 
canopies, confessionals, and even the 
ceilings of churches were carved in 
elaborate and beautiful designs. 
The finest examples are in medizeval | 
work, that of the Renaissance period, 
though often elaborate and skilful in 
execution, showing a gradual de- 
terioration in taste. This has con- 
tinued in more modern times until 
now this art, once so important, has 
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almost gone out of existence. In 
Switzerland, Belgium, and in a few 
townsin Germany and France, wood- 
carving is still practised as a busi- 
ness, but it is chiefly confined to 
small pieces of furniture, clocks, 
toilet articles, and toys. Theart has 
been revived to some extent of late 
years in England and the United 
States in art schoc!s and in schools 
for manual trai... A school of 
wood-carving at South Kensington, 
England, is doing. excellent work in 
training pupils in this art, as well as 
in educating the public to appreciate 
hand-made in preference to machine- 
made ornamentation. 

Wood-carving may be classed in 
three divisions: 1. The ornamenta- 
tion of a plane or curved surface 
with designs in slight relief; 2. The 
ornamentation of such a surface in 
high relief; and 3. Work entirely 
carved and wholly in relief. Carving 
of the first kind or flat-carving for 
the decoration of a flat surface is 
wrought from a solid slab of wood. 
After the pattern is marked on it all 
the part to be sunk is cut away to 
the proper depth, leaving the raised 
part in relief like a fret. The raised 
part is then elaborately finished ac- 
cording to the taste of the carver. 
A kind of false wood-carving cen- 
sists in cutting the pattern out of a 
thin board with a fret saw, finishing 
it with chisels, and then gluing or 
nailing it on to another piece of 
wood, but good wood-carvers do not 
favor such work. 

In the second division, where the 
design is in high relief, the work is 
done in much the same way, though 
the wood must be of the thickness 
of the part to be shown in highest 
relief. To avoid the labor of cutting 
away the wood not required, it is 
customary, if only a portion of the 
design is in high relief, to build up 
this part by gluing on extra thick- 
nesses of wood. ‘This is perfectly 
proper, as it would be absurd to use 
a thick plank for designs where only 
a portion of the work is in high relief, 


The third division of wood-carving 
consists of work that is statuesque, 
that is, which,presents a finished 
effect whetr seen from back or 
front, as in {. als and other figures 
free from a background. 

Most of the Middle Age carving 
in churches and abbeys is wrought 
from European oak, but some is 
from Italian and English walnut. 
Many kinds of wood are used in 
modern work. Lime tree is much 
used in light and bold designs, as it 
is easily cut and not liable to split. 
Black walnut is of an agreeable color, 
but has a more open grain and must 
be handled carefully. Sycamore, 
holly, and chestnut are light woods 
used chiefly for articles of domestic 
use. Pear tree is light, close in 
grain, moderately hard, and works 
well. For small, delicate work box- 
wood may be used, but woods with or- 
namental grains, as bird’s-eye maple, 
are little used. In his earlier efforts 
the student of wood-carving should 
confine himself to light, soft woods, 
as pine or lime, and not attempt the 
harder woods until he has thoroughly 
learned the use of his tools. 

The experienced wood-carver uses 
many tools. More than forty kinds 
are made, and as each one is manu- 
factured in eight different sizes, the 
workman has the choice of more 
than 350 tools. But the beginner 
requires at first only a few cutting 
tools, such as gouges and chisels of 
various sizes. Both of these differ 
in some respects from carpenters’ 
tools, having the blades bent, some 
forward and some backward. Some 
tools too have V-shaped blades, and 
some, called maccaroni tools, have 
box-shaped blades. A bench-vice is 
needed to hold the work, as well as 
various punches and a small round 
mallet. 

WOODCHUCK, a small animal 
found almost all over the United 
States and Canada. It is somewhat 
larger than a rabbit, and is usually 
blackish-gray on the back and red~ 
dish-brown below. It digs deep 
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holes in the ground, -with Several (ene in nests in the holes of trees. 


parts and entrances, and so built that 
the water cannot run into them. It 
lies here in a torpid state during 
the winter and comes out in the 
early spring. Woodchucks are very 
cleanly in their habits, and make 
pretty pets when tamed. In the 
Southern States they are sometimes 
called ground hogs. 

The woodchuck is a MAMMAL of 
the order gives, or gnawing animals. 

WOODCOCK, a game bird about 
eleven inches long, with a long bill 
and a very short tail, and usually 
yellowish-brown and black shaded. 
It is a shy, timid bird, and hides it- 
self by day in the thickest woods, 
from which it comes out at even- 
ing to feed. It lives on insects, 
worms, and grubs, which it seeks 
in fresh water swamps by thrust- 
ing its long bill into the mud. Its 
nest, built on the ground, is of 
dried leaves and grass, and it lays 
four or five yellowish eggs marked 
with brown. The woodcock is 
much hunted, as its flesh is greatly 
prized. 

The woodcock belongs to the 
order gvallatores, or wading BIRDS, 
and to the snipe family. 

WOODPECKER. Woodpeckers 
are found all over the world, except- 
ing in Australia. They are active, 
lively birds, and live chiefly in woods, 
where they bore into the bark and 
wood in search of insects and grubs, 
on which they chiefly feed. The bill 
is long, sharp, and stout, and the 
tongue, which is also long and sharp, 
has on it a kind of gum. The bird 
holds on to the bark of the tree with 
its claws, taps the tree with its bill 
until it finds a hollow place where it 
thinks a grub is hidden, and then 
goes to work to dig a hole with its 
bill, making a loud thrumming noise 
like a watchman’s rattle. When it 
reaches the grub, if it is a large one 
it runs its tongue through it and 
draws it out, but if small it catches 
it on the gummy end of its tongue. 
Woodpeckers lay four to six white 


There are several kinds of wood- 
peckers in the United States, among 
which the red-headed, the yellow- 
winged, the hairy, and the black are 
the most common. 

The Red-headed Woodpecker is 
tricolored, red, white, and blue. Its 
head, neck, and fore breast are crim- 
son, its back, wings, and tail glossy 
blue-black, and the ends of its wings 
and under parts of the breast white. 
It is found throughout the eastern 
United States and British Provinces 
and west to the Rocky Mountains 
and sometimes in California. It is 
a gay, frolicsome bird, full of tricks, 
and well known to every schoolboy. 

The Golden-winged Woodpecker 
is larger than the red-headed. it is 
olive-brown on the back with black 
bars, wings brown above and golden 
yellow below, breast yellowish-white 
with black spots, and has a red spot 
on the back of his head. It is com- 
mon in eastern North America and 
is found even on the Pacific coast to 
Alaska. 

The California Woodpecker, a 
bluish-black bird marked with white, 
common west of the Rocky Moun- 


tains, was called by the Spanish . | 


Californians ef carpintero, the car- 
penter, from his habit of making 
holes in the bark of trees to store up 
acorns in. 

The woodpecker belongs to the 
order scansores, or climbing BIRDS. 

WOOL, a covering for the body, 
something like hair, growing on the 


skin of the sheep and of some other * 


animals. Hair is usually straight ' 
and smooth, but wool is wavy, 


UJ 


Wool Magnified. 


and when looked at under the mi- 
CROSCOPE is seen to be made up of 
little saw-like teeth or scales over« 


| . of some wool), they are of the great- 


| _ wool could not be spun into thread 
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Japping each other and sticking out | willying, by which the dust is blown 
wherever it bends. These scales|out of it, and it is then picked by 
are shown in a, which is a thread of} hand, to get out burrs, knots, and 
sheep’s wool magnified, and split] other large things which the willy 
through the middle so as to show the] machine does not blow out. After 
edges of the scales, and in @, which] picking, the wool is spread over a 
is the same left whole. Though these | floor, sprinkled with olive oil, and 
scales are so smail that they cannot | beaten with sticks. It then goes 
be seen with the naked eye (there] through the scribbling, carding, and 
are about 3000 of them in every inch|siubbing machines, by which it is 
further cleaned and is made into a 
soft weak thread. This thread is then 
spun by machines into a thread fine 
and firm enough for weaving (see 
CLOTH). After the cloth is woven 
it is beaten with wooden mallets or 
hammers moved by machinery ina 
flat trough with soap and water, to 
get out the oil and dirt, and after- 
ward with clear water. If the wool 
has not been dyed before, the cloth 
is now dyed in the piece, washed 
again, and stretched upon frames in 
the open air to dry. It next goes 
through the fulling machine, by 
which the cloth is pounded or rolled 


est importance, for without them 


to make cloth, and it would not felt 
(see FELT). When spun, these scales 
fit into each other and hold fast so 
that the thread will not untwist; but 
smooth hair will not keep its twist 
when spun. 

Most wool is got from the sheep, 
but the ALPACA, and the Cashmere, 
the Angora, and the Rocky Mountain 
GOAT also give wool, and the 
beaver and some other animals have 
wool under their hair, All sheep’s 
wool is not alike; in some kinds the 
threads are much longer than in] ina thick mixture of soap and water, 
others, and some are fine while} which causes the fibres of the wool 
others are coarse. Wool is usually} to felt together so that the threads 
six to twelve inches long, but if| cannot be seen. By this the cloth 
sheep are not sheared it will grow]is made to shrink about a half in 
very much longer, and at the same} width and a fourth in length, and to 
time coarser. When the fibre is}become much thicker. After fulling 
short, wool is called “ short staple,” | the cloth is again scoured and then 
and when long, “long staple.”) teaseled, by which the nap is made. 
Most wool is brought from Austra-| This is done by passing the cloth 
lia, South Africa, and South Amer-| over rollers set full of teasels. Tea- 
ica, but a great deal is grown in Rus-| sels are the burrs or flower heads of 
sia, Germany, France, Spain, andj the teasel plant, which are covered 
Great Britain, and in the United] with stiff sharp prickles. These 
States chiefly in California and other | prickles catch in the wool and pull 
Western States, and in Texas. up enough of the little threads to 

Woollen Goods. When wool is| make a rough surface all over the 
taken to the factory to be made into| cloth, which when cut smooth makes 
cloth, it is first sorted, soas to put|the nap. As many as. three thou- 
together threads of the same fineness, sand teasels are sometimes used in 
softness, strength, clearness, color,| dressing one piece of cloth. The 
etc. The different packs are then | nap was formerly cut smooth with 
scoured in lye to get the grease out, | hand shears, but it is now done by 
and afterward washed in clean water | machines made _ for the purpose. 
and dried. It is next dyed, unless | The finest kinds of cloth are teaseled 
it is to be made into some kinds of|and_ sheared several times. The 
cloth which are not dyed until they cloth is then cleaned, brushed, and 
are woven. The next process is| pressed, and folded and packed for 
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sale. Among the chief kinds of 
woollen goods are broadcloths (so 
called because they are fifty-six to 
sixty inches wide), which include 
meltons, beavers, pilot cloths, cloak- 
ings, and others; narrow cloths 
(usually about twenty-seven inches 
wide), which include cassimeres or 
kerseymeres, doeskins, and tweeds ; 
and upholstery cloths, carriage 
cloths, flannels, blankets, and some 
kind of shawls, 

Worsted Goods (named from 
Worstead, in Norfolk, England, 
where they were first made) differ 
from woollen goods in being woven 
from a stronger and harder spun 
yarn. Yarn for woollen cloth is 
only slightly twisted, and the fibres 
are crossed in every way so as to 
leave them free for felting together 
when they are fulled; but in yarn 
for worsted cloth the fibres of the 
wool are all laid as straight as pos- 
sible. Among worsted or stuff 
goods, as they are sometimes called, 
are merinoes, bombazines, serges, 
buntings, moreens, damasks, reps, 
camlets, poplins, cashmeres, Henri- 
etta cloths, and muslin-de-lains. 
Some are made of all wool, some 
of wool and cotton, some of wool 
and silk, and some of wool, silk, 
and cotton, or wool, silk, and linen. 

Shoddys Cheap cloths and 
other woollen goods are now made 
from rag wooi, obtained from the 
ravellings of old garments, tailors’ 
clippings, etc. Wool got from old 
blankets, carpets, stockings, and 
flannels is commonly called shoddy, 
and that from old cloths and tailors’ 
clippings, mungo. Up to 1840 
woollen rags were used in France 
only for fertilizing the soil, but a 

easant found out that the ravel- 
ings of stockings could be mixed 
with good wool and spun again, and 
this began an industry which has 
grown to be very large and which 
has made many kinds of woollen 
goods so cheap that poor people can 
afford them. The English invented 
machines for making shoddy, and it 
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is now largely produced in England, 
France, Germany, and the United 
States. Cheap kinds of blankets, 
druggets, carpets, table covers, felt 
goods, pilot cloths, and other cloths 
are now made of it mixed with good 
wool in different proportions. 

The word wool is from the Anglo- 
Saxon will, wool, from Latin vedlus, 
a fleece. 

WORMS. The bodies of worms 
are generally long, slender, and 
round, though some are flat, and 
they have no skeletons. Worms have 
no feet, but are usually provided 
with bristles, hairs, or hooks, which 
aid them in crawling, and some 
which live in the water have fins for 
swimming. Most of them have- 
mouths and eyes, and have also the 
senses of hearing and of touch. 

Worms are divided into two ore 
ders: I, Annelida, and II. Entozoa. 

I. Annelida, so called because 
they are made up of many rings, are 
divided into four families : 

1, Dorsibranchiata, or back-gilled, 
which breathe through little gills 
arranged along their backs. Some 
of these live in the sea, and both 
swim and crawl. In hot climates 
they grow sometimes to be four feet 
long. 

The word dorsibranchiata is from - 
the Latin dorsum, back, and dran- 
chia, gill. 

2. Tubicola, or  tube-dwellers, ~ 
which live in shell tubes fastened 
to rocks, shells, etc., at the bottom 
of the sea. In some of these the 
tube is formed of lime which comes 
out of the animal’s own body, but in 
others it is made of little pieces of 
shell and stone, and grains of sand © 
which are put into place by the 
worm and then stuck together with 
a kind of gum from its mouth. 

The word tubicola is from the — 
Latin ¢ubus, tube, and colere, to 
dwell. 

3. Terricola, or earth-dwellers, so 
called because they live in the earth. 
There are many kinds, but they are 
all much like the common earth- 
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worm, or angleworm, as it is some- drawing the bc ey up like a loop, they 
times called. This has a sharp-|are enabled to move quite rapidly. 


pointed head, near the end of which 
is its mouth. It has no teeth and no 
eyes. Along the rings of its body are 
many short, rough bristles, which 
aid it in creeping or climbing in the 
ground. 

Earthworms live in moist earth, 
through which they work their way, 
making long galleries and swallow- 
ing the earth as they go; but we are 
not certain what they do this for. 
Some writers think they get all their 
food from the vegetable matter in it, 
but others believe that they do it 
only to get the earth out of the way 
in making their galleries, Earth 
passes through them just as food 
does through other animals; the 
little heaps of fine grained earth 
often seen on the surface of the 
ground are earth thrown out by 
them. ‘These worm-casts, as they 
are called, sometimes gain so fast 
us to form a layer of fine soil, and 
many old pastures owe their 
richness to them. By throwing up 
these little heaps, and by boring 
through and loosening the soil so 
that the rain can get into it and 
the fibres of plants can work their 
way through it, earthworms are 
of very great use to mankind. They 
also furnish food for many birds 
and fishes, and for small mammals 
and reptiles, such as moles and 
frogs. 

Earthworms seldom come to the 
surface of the ground, except at 
night and in wet weather. In times 
of drought and in cold weather they 
go deep down into the earth. Their 
eggs usually have one, but some- 
times two young ones in them, 
which escape out of a kind of VALVE 
at the end. 

The word terricola is from the 
Latin evra, earth, and colere, to 
dwell. 

4. Suctoria, or suckers, so called 
because they have suckers at each 
end of the body, by fastening which, 
one at a time, to the ground, and 


They can also swim very well by 
moving the body from side to side. 
The principal worry of this order is 
the leech, of which there are many 
kinds. ‘They live in fresh water, 
where they feed on earthworms and 
small water animals, but often fasten 
themselves to large animals and 
suck their blood. One kind, called 
leech, is much used in medicine for 
drawing blood, which it does without 
pain. Leeches fasten themselves to 
the skin by the front sucker, in which 
is the mouth, pierce it with their three 
sharp teeth, and suck until they 
are full, when they let go. The 
best leeches are brought from the 
south of Europe. 

The word suctoria is from the 
Latin sugere, to suck. 

II. Entozoa, so called because they 
are fitted to live within the bodies of 
other animals. There are many 
kinds of these, some of which are 
found in man, some in dogs, horses, 
and other animals, some in com- 


mon fowls, and other birds. The 
worms commonly called tape 
worms, and hair worms, which 


look like a long horsehair, belong 
to this class. 

Worms form a phylum, or branch, 
of the animal kingdom. 

The word worm is from the An- 
glo-Saxon wurm or wyrm, from 
Latin vermzs, worm. Annelida is 
from the Latin aznuulus, a ring; 
entozoa is from the Greek e720, 
within, and zo07, animal. 

WREN. The common European 
wren, or kitty wren as it is usually 
called, is a lively little bird, reddish- 
brown above and _ yellowish below. 
It builds its nest in holes of walls 
and roofs or between the branches 
of trees, and lays eight or ten eggs. 
In France the wren is called rottelet, 
little king, and sometimes foulette 
au bon Dzeu, God’s little hen. To 
kill it or to rob its nest is looked 
upon with horror. It is the same in 
Scotland, where an old verse thus 


WRENCH 


calls down curses on him who robs 
the wren’s nest: 


* Malisons, malisons, mair than ten, a 
That harry the Ladye of Heaven’s hen! 


The House Wren of the United 
States is much like the kitty wren, but 
is a little larger, more familiar, 
and a sweeter singer. It loves 
to build its nest near dwellings, 
especially in the little boxes and 
bird-houses often put up for it, 
and will defend its home with 
great valor against other birds, 
and even cats. It lays five or six 
pale red eggs, and raises two broods 
each season. 

The little wren is a very motherly 
bird, and has been known to take 
care of the young of other birds. A 
pair of robins, which had built their 
nest and hatched out four little rob- 
ins in a tall tree near a country 
house, were found dead on the 
ground under the tree. The people 
in the house could see the four little 
heads of the orphans peeping over 
the edge of the nest, and could hear 
them crying for food, but could not 
help them, the nest was so high. 
While they were trying to see what 
could be done, they saw a wren light 
on the edge of the nest. After stay- 
ing just long enough to find out what 
the trouble was, it flew away, but 
soon came back with food in its 
mouth for the robins; and it fed 
them thus every day until the little 
ones were able to leave the nest. 

The wren belongs to the order 
passeres, or perching BIRDS. 

The word wren comes from the 
Anglo-Saxon wrezna, wren. 

WRENCH, an iron tool for turning 
bolts, nuts, etc. Some wrenches are 
like a plain bar with a jaw at one 


Common Wrench, 


end, made to fit a common sized nut 
(see BOLT), and some, like the one 
in the picture, are made with a jaw 
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at one end and an opening at the 
other to turn nuts and bolts with 
six-sided heads. In the second pict- 
ure is shown a kind of wrench which 
may be made larger or smaller, so 
as to fit any sized nut. This is done 
by turning round the piece at the 


Monkey Wrench, 


bottom of the screw, which moves 
the lower jaw and thus makes the 
space between the two jaws wider or 
narrower as wished. This kind of 
wrench is commonly called a monkey- 
wrench. 

The word wrench is from the An- 
glo-Saxon wrence, wrench. 

WRITING. Inthearticle ALPHA- ~ 
BET is told that the letters of the 
English alphabet came to us through 
the Romans, Greeks, and Pheoeni- 
cians from the Egyptians. The 
Egyptians said that Thoth, one of 
their gods, taught them how to 
write, but it is probable that the art 
grew up little by little. Writing was 
at first only pictures of things; for 
example, instead of writing out the 
letters which spell man, tree, house, 
etc., small pictures of those things 
were drawn. As it took a good deal . 
of time and trouble to draw a picture 
of each thing, soon only a part of 
each was made to stand for the whole 
thing, or a few rude lines were drawn | 
instead of the full picture; thus, a 
hand would be understood to mean 
a man, a straight line drawn up and 
down a tree, and three straight lines, 
two up and down and one across the 
top, a house. In time these rude 
drawings became symbols—that is, 
they came to mean something besides 
the things they were first drawn for: 
the man’s hand was understood to 
mean strength, the upright line 
height, etc. Another change came 
after a while, and some of the sym- 
bols or signs grew to mean sounds 
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or syllables, and two or three of them 
were joined together to stand for one 
word. A still greater change came 
when some of them became letters. 
The Egyptians used some symbols 
and some letters in their writing, 
and never entirely separated the two 
kinds; but the Phoenicians, when 
they learned how to write from the 
Egyptians, gave up the symbols and 
made the letters into an alphabet, 
and thus were really the first to 
write with letters alone. They 
changed the shape of some of the 
letters so as to make them more 
simple, and also changed their names, 
calling them after such things as 
they thought they looked like : thus, 
the letter A (which in the Phoenician 
alphabet is turned upside down, as 
& ) was thought to look like an ox’s 
head, and so they named it aleph, 
ox, which in Greek became a/pha. 
The Greeks took the Phoenician 
alphabet, and added a few more 
letters to it to stand for some sounds 
in their language which the Phoeni- 
cians did not have in theirs. The Ro- 
mans made their alphabet from the 
Greek, and from the Romans it came 
to us with various changes. All Eu- 
ropean nations now write from the 
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left side of the paper to the right, and 
all our books are printed in this 
way; but writing has not always 
been done so. The Pheenicians 
wrote from right to left, and the 
Greeks at first wrote in the same 
way ; then they wrote one line from 
right to left and the next from left to 
right, and so on; but as this was not 
very convenient, they finally changed, 
and always wrote from left to right. 
The Chinese and Japanese write in 
columns, up and down, beginning at 
the top at the right and going toward 
the left. The writing of the Chi- 
nese and Japanese is wholly differ- 
ent from that of other nations, and 
did not come from the Phcenicians, 
but was made by the Chinese. It is 
made up of many thousand charac- 
ters, which stand for whole words 
and for syllables instead of for let- 
ters. It is very hard to learn, and 
very few even of the Chinese them- 
selves know all the characters. 
The Japanese have made some 
changes in them. The various 
things used in writing are told about 
in the articles BOOK, INK, PAPER, 
PARCHMENT, PEN, and PENCIL. 
The word writing is from the An- 
glo-Saxon wrztan, to write. 
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YACHT, Theword yacht, applied 
to a vessel fitted for pleasure, as dis- 
tinguished from one for war or com- 
merce, is derived from the Dutch 
Jagt, a swift vessel, from jagen, to 
chase, to hunt. It was not known 
in England until 1660, when Charles 
II. was presented by the Dutch with 
a pleasure boat named the Mary. 
The first yacht club is said to have 
been the Cork Harbor Water Club, 
now the Royal Cork, founded in 
1720, The first in England, the 
Royal Yacht Club, dates from 1815; 
in 1833 its name was changed to 
Royal Yacht Squadron. Its head- 
quarters are at Cowes, Isle of Wight. 
Of other British yacht clubs, the 
Royal Thames was founded in 1823, 
the Royal Northern in 1824, the 
Royal Western in 1827, the Royal 
Eastern in 1836, the Royal Southern 


and cutters, and those with two ox 
more masts, schooners, yawls, and 
luggers (see SHIP). On account of 
the shallowness of our coast waters, 
many American yachts are built 
wide and shallow, and are fitted 
with acentre-board, a movable board 
that may be made to extend below 
the bottom of a vessel to serve as a 
keel, to prevent the vessel drifting 
sideways. English yachts, on the 
contrary, are usually narrow and 
deep, with a heavy lead or iron keel 
which serves the same purpose as 
the centre-board. The centre-board 
yacht skims over the water, the keel 
yacht cuts through it. The difference 
in the two models is shown a Fig. 1. 


Paxs 1 


in 1843, the Royal Mersey in 1844,]- 


and the Royal Victoria in 1845. 
Great Britain has now some 125 
yacht clubs, with several thousand 
yachts. 

The first yacht club in the United 
States was the New York Yacht 
Club, founded in 1844, and itis still 
the principal yacht club in America. 
There are now more than 200 yacht 
clubs in the United States and 
~ Canada, with some 5000 yachts of 
all kinds and sizes. 

The term yacht is now applied to 
vessels of many kinds, whether pro- 
_ pelled by means of sails or by steam, 
gas, electricity, or other power, and 
of many uses, as cruising for 
pleasure, racing, and state ceremo- 
nial. Sailing yachts are of many 
sizes and rigs, and are usually 
named according to their rig, those 
with one mast being called sloops 


Types of Yachts, 1, American Model; 
2, English Model. 


But now most American sloops are 
built on the cutter principle, especial- 
ly those intended for racing, and 
schooners for ocean cruising are con- 
structed deep with heavy keels. 

The Cutter is an English type of 
yacht. Like the sloop it has but 
one mast, but, while the sloop’s mast 
is placed well forward, the cutter’s 
mast is set about amidship. For- 
ward of the mast, too, the cutter 
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caries a large foresail or staysail on|bowsprit is fixed and immovable. 
a stay from the mast-head to the]|In some respects the cutter rig is 
stem, the jib and flying jib being set} handier than the: sloop rig. The 
on a movable bowsprit which may | picture represents the English cutter 
be run out or in, while the sloop’s| Thistle, beaten in New York in 1887 


English Cutter Thistle, now the Meteor. 


new belongs to the Emperor of Gere 
many. 

The Yawl is a sloop-rigged vessel, 
but with a mainsail so short that the 
boom leaves room for a small mast, 
called a jigger-mast, back of the 
sternpost, which carries another sail, 
called a jigger, as shown in the cut. 
It is therefore a cross between the 
sloop and the schooner. This is a 
very handy rig, as sail can be easily 
shortened if the wind blows hard, 
either by taking in the mainsail and 
sailing under the jib and jigger 
alone, or taking in the two latter and 
using the mainsail alone. The yawl 
has long been used in Europe and is 
often seen on the Pacific Coast. In 
the San Francisco Yacht Club it 


in the race for the Queen’s Cup by | has almost entirely taken the place 


the American sloop Volunteer. 


She] of the sloop. (See page 889). 
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The Cat-Boat is a boat with but}have a cabin forward. The cat- 
one mast and sail, like a sloop with-| boat is an American boat and is 


out a jib. The forward part is 
decked over and the mast is set 
close to the stem. Cat-boats are 
generally built wide and shallow and 
are fitted with a _ centre-board. 
They are sometimes large enough to 


seldom seen in Europe. : 
The Catamaran is a vessel with 
two hulls, an imitation of the proa of 
the South Pacific islanders. The 
proa has a large hull which carries 
the mast and rigging, and a smaller 


American Sloop Volunteer. 


one on one side intended to give the 
real hull more stability and to keep 
it from upsetting. In the catamaran 
both hulls are of the same size and 
the space between is decked over. 
The first catamaran was the Amaryl- 
lis, built in 1876 by N.G. Herreshoff, 
of Bristol, R. I., the builder of many 
fast vessels. She was sloop-rigged, 
but others of different rigs have been 
built since, some with shear masts, 
that is, with double masts, one in 
each hull, brought together at the 
top, and a lateen sail between. 
Catamarans are very fast, but they 


Defeated the Thistle in 1887. 


are not comfortable and are fit only 
for racing. 

Yacht Construction. Smali yachts 
are usually built of wood, as the 
cheapest and lightest material, but 
large vessels are made of steel, either 
entirely or with a steel frame and a 
wooden skin, the latter class being 
called composite. Composite vessels 
and sometimes small wooden ones 
are sheathed with copper to protect 
the bottom from the action of sea 
water and from sea worms. In rac- 
ing yachts aluminum and other metals 
are often used for the skin, The 
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sails of racing yachts were formerly 

made usually of flax, but now cotton 
_ duck is preferred, especially that 
woven of fine Egyptian cotton. 
| Some are made too of the fibre of 
ramie, a plant of the nettle family, 
| called also China-grass and grass- 
| cloth plant, raised in the West Indies 


and the Southern States for all uses 
now served by cotton. Sails of 
mixed cotton and ramie are also 
used, and for light sails, as balloon- 
sails, those of raw silk have been tried, 
‘fo lighten the upper part of yachts 
the masts and booms are often 
made of hollow steel, and the sides 


Yacht Columbia. 


and rails of aluminum. In the early 
days of yachting stone ballast was 
used, but it was superseded by iron 
pigs and that later by lead. Then 
the lead was placed on the keel be- 
low the hull; and now yachts are 
usually fitted with a fin-keel, so called 


Defeated Shamrock II, tgot. 


because shaped much like a fin, 
made of iron or steel, with the lead 
in a cigareshaped cylinder at its bot- 
tom. 

International Yacht Racing. In 
1851 the yacht America, a schooner 
of 208 tons, built by George Steers, 
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an American builder famous for his 
fast clipper ships, crossed the Atlan- 
tic and surprised everybody by win- 
ning the cup presented by the Royal 
Yacht Squadron in a race, open to 
yachts of all nations, round the Isle 


of Wight. Besides the America, 14 
other yachts took part, four of which 
were schooners, nine cutters, and 
one bark. The America sailed over 
the course in 10 hours, 37 minutes, 


beating the Aurora, the second boat, 


Three-masted Schooner Atlantic. Winner of Emperor William’s Cup, 1905. 


by 18 minutes. This victory revolu- 
tionized the practise of British 
yachtsmen, who adopted the lines 
and sails of the America, and for 
twenty-five years the schooner was 
the popular forin of the racing yacht. 
In time however the cutter gradually 
came into favor, and of late years 
most of the racing yachts have been 
of this type. 

In 1857 the owners of the America 
gave the cup to the New York Yacht 
Club to be held as an international 
challenge trophy, open to the com- 
petition of the yachtsmen of. all 
nations. The first race for it was 
sailed in 1870, when the American 
schooner Magic beat the English 
schooner Cambria over the New 
York club course by 39 minutes, 
After that the racers were, the 
American winner being named first : 
1871, Columbia-Livonia; 1871, Sap- 
pho-Livonia ; 1876, Madeleine-Coun- 


tess of Dufferin; 1881, Mischief- 
Atalanta ; 1885, Puritan-Genesta ; 
1886, Mayflower-Galatea; 1887, Vol- 
unteer-Thistle; 1893, Vigilant-Val- 
kyrie II.; 1895, Defender-Valkyrie 
III.; 1899, Columbia-Shamrock I.; 
1901, Columbia-Shamrock II. ; 1903, 
Reliance-Shamrock ITI. 

Transatlantic Races. The yacht 
America was 21 days in crossing 
the Atlantic in 1851. In 1866 the 
schooners Henrietta, Fleetwing, and 
Vesta raced from Sandy Hook to the 
Needles, Isle of Wight, the Henrietta 
winning in 13 days, 21 hours, and 55 
minutes. In 1890 the schooners 
Cambria and Dauntless raced from 
Old Kinsale Head, freland, to Sandy 
Hook. The Cambria won in 23 days, 5 
hours, and 17 minutes. A third ocean 
race, in March, 1887, took place be- 
tween the Coronet and Dauntless. 
The Coronet was the winner in 14 
days, 19 hours, and 3 minutes, 
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In 1905 the Emperor William of 
Germany offered a gold cup of the 
value of $5000 for the winner in a 
transatlantic race from the Sandy 
Hook Lightship to the Lizard on 
the coast of England. Of several 
British, German, and American 
yachts entered, one was ship-rigged, 
one was yawl-rigged, and the rest 
schooners. The race was won by 
the Atlantic, an American three- 
masted schooner, in 13 days and 5 
hours. 

Ice Yachts. Yachting on the ice 
originated in the United States, the 
first ice-boat having been built in 
1790 at Poughkeepsie, N.Y. It was 
simply a long rectangular box, 


A 


Plan of Ice Yacht. 


mounted on two small runners in 
front and steered by means of a 
third runner behind, with a single 
sprit-sail, About the middle of the 
last century ice-boats were built 
with a triangular platform and with 
a sprit-sail and jib, They are now 
constructed usually on the plan 
shown in the diagram. In this A, 


B is a backbone, made either of a 
solid timber or a hollow steel truss, 
joined at right angles to the running 
plank, C D, at each end of which is 
a steel runner. At the stern end of 
the backbone is the oval cockpit or 
steering box, with the steering run- 
ner under it. The mast, boom, and 
gaff are usually hollow. Such a 
yacht is generally sloop-rigged, with 
a jib about one fifth as large as the 
mainsail. Ice yachts are classed 
according to size, a first-class boat 
being about 45 feet long, 26 feet 
broad, and weighing 1500 to 1600 
pounds. Sucha yacht will sail for 
short distances at the rate of more 
than a mile a minute. 

There are a great many ice 
yacht clubs in the United States 
and Canada, many of them on the 
western lakes. In Europe the sport 
is confined chiefly to Russia, Holland, 
Sweden, and Norway, in some of 
which boats of the American type 
have been adopted. Ice yachts are 
more fully described in the Cyclo- 
peedia of Games and Sports. 

YAK, the wild ox of Thibet, in- 
habiting the mountains of Central 
Asia. It is larger than the domestic 
ox, and is somewhat like the Ameri- 
can buffalo in form, though its long 
shaggy hair hanging nearly to the 
ground gives it a different appear- 
ance. The wild yak, which is gener- 
ally black, lives near the snow line - 
in the mountains, coming down into 
the valleys in winter. When tamed, 
yaks differ in size and color, probably 
from mixing with common cattle. 
They are of importance in Thibet, 
being used in agriculture and as 
beasts of burden, The yak makes 
excellent beef and yields rich milk 
and butter. Its long silky hair is 
spun into ropes and woven in many 
fabrics. Yak’s tails are used in 
India as fly brushes, and when dyed 
and fitted with costly handles as 
decorations. The Chinese dye them 
red and wear them in their hats. 

The yak is a MAMMAL of the order 


| ungulata oY boofed animals. 
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The word yak is from the Thibetan 
Lyak. 

YAM, a vegetable much like the 
sweet potato, but larger, some yams 
weighing thirty to forty pounds 
apiece. There are many kinds, all 
of which grow in hot countries. 
The roots are coarser and not so 
good as those of the sweet potato, 
but are much eaten, either roasted or 
boiled, in Africa, China, Japan, South 
America, and the West Indies. 

The word yam is from the Spanish 
zgname, which is from the African 
znhame, yam. 

YEAR. See CALENDAR. 

YEAST, the froth which rises on 
the top of BEER and other liquors 
when they ferment. When looked 
at under the MICROSCOPE, yeast is 
seen to -be made up of little cells of 
plants called yeast-plants, which are 
akind of FUNGI. It is yeast which 
makes drinks ferment and thus turns 
the sugar in them into ALCOHOL. 
Sugar will not turn into alcohol of 
itself; it needs yeast to force it to 
change. Yeast is put into BEER for 
this purpose, but not into cider and 
wine, because the juices of grapes, 
apples, and other fruits have some 
GLUTEN in them which becomes 
yeast and acts on their sugar just as 
common yeast does. When yeast is 
put into bread it makes a ferment in 
it in just the same way as in liquors. 
It turns the sugar in the dough into 
alcchol and carbonic acid gas; the 
alcohol goes off in steam, and the 
gas swells up the BREAD and thus 
Causes it to rise. 

The word yeast is from the Anglo- 
Saxon g7s¢, yeast. 

YELLOW BIRD. This bird is 
sometimes called the American gold- 
finch and the thistle bird. It is found 
all over North America, is very 
hardy, and often stays all winter in 
the Middle States. The male is 
bright yellow, with black tail and 
wings marked with white, and with 
black on top of the head; the female 
is yellowish-brown above and darker 
brown below, Yellow birds are usu- 


ally seen in flocks, feeding on the 


| 
| 


| 
| 


seeds of thistles, sunflowers, and | 


other plants. They 


are beautiful | 


and sprightly little birds, and their | 
song is very pleasing. They are | 


often caught and kept in cages, being 
easily tamed, and they make as 
pretty pets as canaries. By hard 
training they are sometimes taught 
many pretty tricks, There was once 
one which would draw water, when 
it wanted a drink, from a little well 
in the bottom of its cage. 


reach lower down and pull up a little 


more, until at last the bucket would | 
be brought near enough to drink. | 
It drew up its seeds, which were kept | 
in a little wagon, in the same way. | 


Yellow birds build nests in trees or 
bushes out of lichens, which they 
stick together with a fluid from their 


mouths, and lay four to six bluish- | 


white eggs, specked at the larger end 
with brown. 
brood each season. 


The yellow bird belongs to the 
order fasseres, or perching BIRDS, | 


and to the finch family. 


The yellow bird gets its name from | 


its color. 
YELLOWHAMMER. 

PECKER, 
YELLOWLEGS, a common game- 

bird of North America. 


See WOOD- 


They, raise only one | 


The bird | 
would draw up the chain which was | 
fastened to the bucket by pulling it | 
up in its bill as far as it could reach, | 
then putting his foot on it, would | 


It is about | 


eleven inches long, is ash-color with | 


spots of brownish-black above and 
white below, and has a greenish- 
black bill and long yellow legs. It 
is found on the Atlantic coast from 
Maine to Florida in summer and 
migrates to Mexico and Central 
America in winter, 


It is usually | 


seen in small flocks in swamps and | 
on the sea-shore, wading in search 


of shrimps, worms, and similar food. 


Its nest is made in the grass on the | 


edges of rivers and ponds. 


It gets 


very fat in autumn and is good eating. | 


The yellowlegs belongs to the 
order /zmzcoleé or shore birds. 


YEW 


393 


VUCCA 


YEW, an evergreen tree, common 
in Central and Southern Europe and 
in Asia. It isa slow growing and 
long lived tree, with a thick irregular 
trunk and dark thick foliage. It 
seldom grows more than 30 feet 
high, though some are over fifty feet. 
Its wood is heavy, fine-grained, very 
lasting, ana elastic. Before the time 
of fire-arms, it was much used for 
making bows, it being considered in 
England the best wood for that pur- 
pose. It is now used in cabinet 
work, both solid and as veneering, 
and for making axletrees and other 
things where great strength is needed. 
In England it is often seen growing 
in graveyards, because, it is said, 
the ancient Celtic priests looked 
upon it as an emblem of immortality 
on account of its long life. In the 
churchyard at Darley, in Derbyshire, 
is one said to be 1300 years old. In 
England, too, it is often clipped into 
strange shapes. 

There are several kinds of yew in 
America. The short-leaved yew of 
the Pacific coast, which grows 50 to 
70 feet high, has a hard fine-grained 
wood valuable for fence posts. The 
Indians made bows, paddles, and 
other things of it. 


The word yew is from the Anglos 
Saxon zw, yew. 

YUCCA. There are about twenty 
kinds of this useful plant or tree, 
natives of the United States, Mexico, 
and Central America. Thecommon 
yucca, which grows abundantly in 
New Mexico, Arizona, and Southern 
California, is 2 to 18 feet high, and 
further southward becomes a tall 
tree with a diameter of 8 to 20 inches, 
The Indians and Mexicans eat its 
fruit, both fresh and dried. They 
also cut the stems into slices, beat 
them to pulp, and mix it with water 
in washing instead of soap, for 
which it answers finely. The 
leaves, which are two feet long, are 
are very fibrous. The Indians sepa- 
rate the fibres from the woody part 
by beating them with a wooden male 
let and soaking in water, and make 
from them horse blankets, ropes, 
twine, nets, hats, hair brushes, shoes, 
and mattresses. Some kinds of yucca 
are beautiful flowering plants, others 
furnish seeds which are eaten raw 
and roasted, or made into flour, 
others are eaten like asparagus, and 
still others make excellent paper. 

The word yucca, which is Spanish, 
is from the Indian name of the plant, 
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ZEBRA. This animal is shaped 
more like the ass than like the horse, 
and has a tail with a bushy tuft at 
the end and a mane that stands 
straight up. Its chief beauty is its 
skin, which is usually of a creamy- 
yellow color striped all over with 
rich velvety black bands. Thezebra 
is found in South Africa, especially 
in the mountainous parts near the 
Cape of Good Hope. It is very 
strong, swift, and sure-footed, and 
can bound up hills and over rocks as 
nimbly as a goat. If it could be 
tamed, it would be a valuable animal, 
but it is hard to break its wild spirit. 
A few have been used in South Africa 
to carry burdens, and several have 
been trained in menageries. The 
Hottentots often hunt zebras, as they 
think their flesh a great delicacy, but 
white people find it rather coarse. 
White hunters try to catch them 


alive to sell them to menageries’ 


for exhibition, Zebras commonly 
live in herds, and when feeding on 
the hillsides one of their number al- 
ways keeps watch as a sentinel. 
When attacked by men or other ani- 
mals they form in a circle with their 
heads inward, and defend themselves 
by kicking. 

The zebra is a MAMMAL of the 
order ungulata, or hoofed animals, 
and of the horse family. 

The word zebra is African, 

ZEB, an animal of the ox family, 
marked by a large fatty hump on the 
shoulders. Apart from this it looks 
much like the common ox or cow, 
though the horns are short and 
sometimes entirely absent, and the 
ears are long and hang downward. 
The male is brown with coarse hair ; 
the female mouse-gray with fine 


hair, The zebu is found chiefly in 
India and the Indian islands, but 
also in China, Arabia, Persia, and 
the east part of Africa. It is held 
sacred by the Hindus, who consider 
it a sin to kill them, though they 
make them work. They ride them, 
too, like a horse. and it is said that a 
zebu will carry a man at the rate of 
six miles an hour for fifteen hours, 
White bulls are held particularly 
sacred, and when dedicated to Siva 
by having his image branded on 
them, are kept from all labor. They 
are allowed to go wherever they 
choose, and may be seen in Eastern 
bazaars helping themselves to dain- 
ties from the stalls. The zebu has 
been tamed from the earliest times, 
all the ancient pictures of cattle in 
the caves at Elephanta being of the 
humped kind. 

The zebu is a MAMMAL of the 
order ungulata, or hoofed animals, 
and of the horse family. 

The word zebu is of unknown 
origin. 

ZINC, a METAL, and one of the 
principal ELEMENTS. Itisnot found 
asa metal, but in ores united with 
some of the other elements, such as 
oxygen Or SULPHUR. The chief ore 
is a compound of zinc and sulphur 
(zinc sulphide) called blende. When 

ure, zinc is a bluish-white metal, 

ard and brittle at common heat, 
but when heated hot may be ham- 
mered or rolled out into thin sheets. 
It discolors and rusts a little in 
moist air, but the thin film or crust 
of rust sticks closely to it and keeps 
the part under it from further 
change. On this account zinc is very 
useful for making bath tubs, water 
spouts, pipes, tanks. roof covers, 


594 


ZODIAC 


895 


ZODIAC 


Ee 


and many other things likely to be 
wet. Sheet iron, iron wire, and iron 
cables are also often covered with a 
coat of it to keep them from rust- 
ing. Iron thus coated is commonly 
called “ galvanized iron,” but this is 
wrong, as the zinc is put on, not by 
galvanism (see ELECTRICITY), but 
in the same way that tin is put on 
iron plates in making sheet TIN. 
Zinc forms several valuable ALLOYS, 
among which the most useful are 
BRASS, BRONZE, and German silver. 

Among the compounds of zinc are 
the paint called zinc white (zinc 
oxide), made up of zinc and OXY- 
GEN; and white vitriol (zinc sul- 
phate), made up of zinc, sulphur, 
and oxygen, which is used in medi- 
cine and the arts. 

The chief places in the world for 
the production of zinc are, in the 
order of production, Germany, 
United States, Belgium and Holland, 
Great Britain, France and Spain, 
Russia, Austria, and Italy. In the 
United States the States producing 
most are Kansas, Illinois, Indiana, 
and Missouri. Some are mined also 
in Pennsylvania, New Jersey, Wis- 
consin. Tennessee, Virginia, and 
Iowa. 

The word zinc is «*4 in German, 
Swedish, and Danish. 

ZODIAC. In the articles EARTH 
and UNIVERSE is explained how the 
earth and the other planets revolve 
around the sun in paths called orbits. 
To the ordinary observer it looks as if 
the sun revolved around the earth, 
and this was the belief of the an- 
cients, who imagined this apparent 
pathway of the sun, but real path- 
way of the earth, to be the middle 
line of a great belt extending round 
the heavens. The pathway is called 
by astronomers the Ecliptic (Greek 
ehletptikos), because eclipses of the 
sun and moon take place within it. 


The imaginary belt, of which the 
ecliptic is the middle line, was be- 
lieved to extend about 9° north and 
9° south of the ecliptic, thus includ- 
ing the pathways of the planets then 
known. The ancients divided this 
belt into 12 equal parts of 30° each, 
or one twelfth of a degree (see 
LATITUDE AND LONGITUDE), and 
gave each a name and a sign as fol- 
lows: Avzes, the Ram, a’; Taurus, 
the Bull, @x® ; Gemznz, the Twins, M% ; 
Cancer, the Crab, «€; Leo, the Lion, 
ge; Vergo, the Virgin, #; Lzdra, 
the Scales,sz ; Scorpzo, the Scorpion, 
we; Sagzttarzus, the Archer &; 
Capricornus, the Goat, 2; Aguarzus, 
the Water-bearer, @; and Pzsces, the 
Fishes, &. These names were given 
to the several parts from a fancied 
resemblance of the stars in them, 
thus grouped into 12 constellations, 
to the animal or thing designated, 
and the whole belt was called the 
Zodiac (Geek zodiakos, relating to 
animals). 

This division of the imaginary belt, 
in which is included the apparent 
motions of the sun, moon, and 
principal planets, is supposed to have 
been made originally by the Baby- 
onians. It was carried first to 
Greece and spread thence through 
the civilized world. To the ancients 
it was useful in defining the position 
of the sun and planets at any given 
period, but, though the division is still 
employed, it is not now of much use 
in astronomy, excepting as affording 
an easy way of naming part of the 
constellations. Modern discoveries 
too have destroyed the idea so long 
entertained by men that no planets 
existed outside of the belt of the 
Zodiac, though we still retain the 
name by calling the new planets 
ultra-zodiacal planets, that is, 
planets outside of the Zodiac. 


ABACUS, 2 
Abbey, = cf 


Abele, 642 

Acacia, 1 

Academy, 1 

Acanthus, 208 

Accessory Fruits, 360 
Accordion, 2 
Accumulator, Electric, 291 
Acephalous Mollusks, 541 
Acetic Acid, 3 
Acetylene, 2 

Acid, 2 

Carbolic, 3 

Gallic, 366 
Hydrocyanic, 3 
Lactic, 537 

Malic, 3 

Nitric, 569 

Oxalic, 3 
Sulphuric, 796 

Acid, Tannic, 469 

Acon, Mud-Boat, 561 
Acorn, 3 

Acre, 4 

Adams Printing Press, 658 


Adams Revolver, 630 
Adder, Deaf, 759 
Adepts, 299 

Adits, Tunnel, 195 
Admiral, 744 

Adobe, 123 

Adobe Bricks, 123 


Adulteration of Candy, 134 
Advent Sunday, 414 


Z, 4 
7Eolian Harp, 4 
fEolian, 586 
f£olipile, 837 
Aérated Bread, 121 
Aérolite, 4 
Aéroplane, 455 


7Esophagus, Human, 520 
African Elephant, 302 
African Lion, 482 
African Rhineroceros, 683 


Agate, 5 

Agates, Playing, 526 
Agatized Alabaster, 12 
Agatized Wood, 5 
Agave, 6 

Age, 7 s 
Ages, Archeologic, 7 
Ages, Historic, 7 
Ages, Mythologic, 7 
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Aggregate, 210 
Aggregated Fruits, 358 
Aguardiente, 641 

Air, 
Air 
Air 


7g 

for Breathing, 498 

Bladder in Fishes, 330 

Air Brake, 118 

Air Cells of Lungs, 498 

Air, Cold and Warm Lay- 
ers of, 396 

Air, Compressed, 9, 791 

Air, Currents of, 869 

Air, Heat of the, 405 

Air, Liquid, 10 

Air Motors, 9 

Air, Need of Pure, 498 

Air, Nitrogen in, 8 

Air, Oxygen in, 8 

Air, Pressure of the, 

Air Pump, 11 

Air, Waves in, 765 

Aisle, Church, 187 

Akene, 359 

Alabaster, 

Albatross, 

Albino, 12, 82 

Albion Press, 658 

Albumen, 12, 350 

Albumen of Seed, 634 

Albuminoids, 350 

Alchemists, 298 

Alcohol, 12 

Alcohol Thermometer, 820 

Alcohol, Wood, 14 

Alder, 14 

Alderman, 14 

Alderney Cattle, 174 

Ale, 88 

Alewife, 530 

Alexander the Great, 252, 


539 
Alfa, 595 
Alfalfa, 15 
Algebra, 15 
Alhambra Arabesques, 37 
Alimentary Canal, 520 
Alkali, 15 
Alleys, China, 526 
All Hallows, 413 
Alligator, 16 
Alligator Apple, 33 
Alligator, Eggs of, 285 
Alligator Skin, 470 
Alloy, 16 
Alloy for Bells, 92 
Alloy, Brass, 119 
Alloys of Copper, 211! 
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} Alloys 
Alloys 
Alloys 
Alloys 


of Gold, 382 

of Lead, 467 

of Nickel, 568 
of Platinum, 639 
Alloys of Tin, 826 
Alloys of Zinc, 894 

Ali Saints’ Day, 413 
All Souls’ Day, 413 


Allspice, 16 
Almanac, 16 
Almond, 17 


Almond Oil, 17 

Aloe, American, 6 
Aloes, 17 

Alpaca, 17 

Alphabet, 18, 884 
Alphabet, Telegraph, 810 
Altar, Church, 186 
Alum, 18 

Alumina, 19 

Alumina Class of Gems, 


652 
Aluminum, 18 
Aluminum, Bronze, 19 
Aluminum, Silver, 19 
Amalgam, 19 


Amalgam Silver, 751 
Amalgamation, 19 
Amber, 20 
Amber, Electricity in, 20 
Ambergris, 20 
Amble of Horse, 422 
Ambrotype, 617 
Ambulance, 21 

j America, Yacht, 889 
American Crane, 222 
American Elk, 237 
American Elm, 304 
American Goldfinch, 
American Indians, 522 
American Ivy, 446 
American Laurel, 467 
American Lion, 219 
American Ostrich, 588 
American Race, 517 
American Robin, 689 
American Sardine, 708 
Amethyst, 21 
Amethyst, Oriental, 217 
Ammonia, 21 
Ampére, 297 
Amphibians, 21 
Amphibians, Eggs of, 285 
Amphibious Animals, 514 
Anaconda, 760 
Anal Fins, 330 
Analysis, Spectrum, 68 
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Anchor, 22 

Anchor Ice, 433 

Anchovy, 22 

Andalusian Horse, 423 

Anecdotes and Illustrations: 
Acanthus, Callimachus 

and the, 208 

Androclus and the Lion, 


482 
Anthony’s Ship at Ac- 
tium, 332 

nts, War-Making, 27 
Antwerp Pigeon, 623 
Arab and his Mare, 


423 

Baby Smothered, 498 

Balloons and Balloonists, 
6 


° 

Bandicoot and Fire, 323 

Barry, The Dog, 761 

Bear, A Shrewd, 8: 

Bishop and the Kraken, 
544 : 

Bloodhound and Prison- 
eryL250 

Bottger and Hair 
Powder, 650 

Boy and Gold Leaf, 
754 

Burglars and Bank-Lock, 


489 
Calcutta, Black Hole of, 


the 


498 ; 
Canary Birds, 145 
Captain and the Bull- 
Dog, 248 
Carrier Pigeons, Stories 


of, 624 
Cat and Bird’s Nest, 170 
Cat, A Fishing, 170 
Clocks, Wonderful, 192 
Coffee Plant, Captain de 

Clieu’s, 202 
Corinthian Capital, Ori- 

gin of, 208 
Cradle of Noss, 281 
Cranes and Dwarfs, 222 
Cranes of Ibycus, 222 
Crows, Singular Way of 

Killing, 226 
Crows, Tame, 226 
Cuttle Fish and the Of- 

ficer, 220 
Days, The Thirteen Drif- 


ty, 761 
Diamond, Orloff, 241 
Dogs, Stories of, 248 
Dede, Japanese Feast of, 


25 
Eagles, 263 
Egghunting, 280 
Elephant Hunters, Arab, 
302 
Falcons and Gazelle, 313 
Fleas, The Learned, 340 
Fox and Eggs, 355 
Fox and Hares, 355 
Fox and Swan, 790 
ponder and Old Woman, 
3 
Genevra and the Chest, 


496 , 
Herrings, King of Nor- 
way and the, 409 
Hippopotamus, Baby, 410 
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Anecdotes and Illustrations: 
Ice Palace, 435 


Kite, Franklin and h:s, 
455 ; ; 

Lioness and Terrier, 483 

Lions, 482 : 

Monkeys and Brazil 
Nuts, 120 

Monkeys, Stories of, 548 

Muskrats, Hunting, 560 

Newfoundland and Bull- 
Dog, 248 

Ostriches, 588 

Owl, Genhis Khan and 
the, 590 


Panther, A Tame, 594 
Parrots, Stories of 599 


Pearls, Cleopatra’s, 605 
Pelican, 606 
Poodle and Boots, 253 


Prescott’s Eye, 311 
Rory and the Lap-Dog, 


253 
Shark, Man-Eater, 729 
Snow, 761 
Sun Goddess and Mir- 
ror, 539 
Tea, Legend of, 806 
Terrier and Newfound- 
land Dog, 253 
Tigers, Stories of, 823 
Wasps, Monkeys and, 


548 
Wolf, Putnam and the, 


874 : 

Wren and Robins, 884 
Anemones, Sea, 35 
Aneroid Barometer, 72 
Angel Fish, Japanese, 330 
Angelus, 586 
Angler Fish, 332 
Angleworm, 883 
Angora Cat, 169 
Angora Goat, 381 
Aniline Colors, 196, 266, 
Animal, 22 
Animal Charcoal, 180 
Animal Heat, 405 
Animal Kingdom, 23, 301 
Animalcule, 23, 24 
Animals, Cave, 176 
Animals, Cold-Blooded, 23 
Animals, Coral, 212 
Animals, Fur-Bearing, 362 
Animals, Noises of, 765 
Animals, Warm-Blooded, 


24 
Anise Seed, 26 
Ankle, Bones of, 765 
Annealing Glass, 117, 376 
Annelida, 882 
Aniotto, 26 
Annual Plants, 632 
Annunciation Day, 413 
Annunciation Lily, 480 
Anode, 850 
Anseres, 98 
Ant, 26 
Ant-Eater, 29 
Ant Hills, 28 
Antarctic Circle, 465 
Antelope, 29 
Antelope Hunted 
Falcons, 313 


with 
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Antenne, 438 

Anther of Flowers, 343 
Anthracite Coal, 195 
Antilocapride, 515 
Antimony, 31 

Antimony, Powder of, 14 
Antimony Yellow, 103 
Antique Letter, 18 
Antlers, Deer, 236 
Antwerp Lace, 459 
Anubis, God, 246 
Anvil, 31 

Anvil of the Ear, 270 
Aorta, 107 

Apatite, 319 

Ape, 31 

Apollo, Flower of, 345 
Apothecaries’ Scale, 710 
Apothecaries’ Weight, 
Appian Way, 688 
Apple, 32 

Apple Brandy, 119 
Apple, Carthaginian, C41 
Apple Fruits, 358 

Apples of Hesperides, 663 
Apples of Sodom, 366 
Apricot, 33 
Aprons, Sea, 721 
Apse of Church, 
Aqua Fortis, 569 
Aqua Regia, 383, 570 
Aquamarine, 305 
Aquarium, 33 
Aquarius, 895 

Aquatint Engraving, 308 
Aqueduct, 35, 143 
Aqueous Humor, 309 
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Aqueous Rocks, 278 
Arab Cheese, 181 
Arab Elephant Hunters, 


302 
Arab Way of Climbing 

Date Trees, 236 
Arabesque, 37 
Arabian Camel, 141 
Arabian Horse, 422 
Arabic Figures, 570 
Arabic Gum, 392 
Arachnida, 770 
Arbalast, 118 
Arbor of Clock, ror 
Arbor Day, 474 
Are Lamp, 294 
Arch, 37 
Archeopterix, 279 
Arch, Cyclopean, 42 
Arch of Triumph, 38 
Archer Fish, 332 


_Archers, English, 118 


Archil, 473 
Architecture, 38 
Architecture, Cyclone 41 
Architecture, Orders of, 44 
Architrave, 207 

Arctic Bear, 80 

Arctic Birds, 95 

Arctic Circle, 465 

Arctic Fox, 356 

Argand Burner, 368, 462 
Argon, & 

Argonaut, 544 

Ariel Bicycle, 231 

Aries, 895 

Arlberg Tunnel, 836 
Arion, 257 
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Arm, 520 
Armature of Magnet, 507 
Armor, Diving, 244 
Armored Ships, 564e, 564h 
Armory, Colt, 630 
Arms, Human, 520 
Armstrong Gun, 151, 154 
Army, 45; Dogs, 254 
Army, Otncers of, 744 
Army Shoulder Straps, 743 
Army Signal Service, 746 
Arnoto, 26 
Arquebus, 685 
Arrack, 684 
Arras, 802 
Arrows, 118 
Arrowroot, 47f 
Arseniates, 532 
Arsenic, 47f 
Art, 878 
Arterial Blood, 108 
Arteries, 106 
Arteries of Lungs, 497 
Artesian Wells, 864 
Arthropoda, 23 
Artichoke, 48 
Artificial Ice, 434 
Artificial Pearl, 605 
Artillery, 148 
Artillery Uniforms, 744 
Aryans, 522 
Asafcetida, a 
paves, - 

scension Day, 44 
Ash, Bone, 113 
Ash Tree, 48 
Ashes, 49 
Ashlar Masonry, 427 
Ash Wednesday, 413 
Asian Elephant, 301 
Asian Lion, 482 
Asparagus, 49 
Asphalt, 49 
Asphalt Pavement, 600 
Asphaltum, 49 
Asphyxia, 264 


Ass, 50 . 
Assyrian Architecture, 41 
Assyrian Chariots, 160 


Assyrian Clay Book, 113 
Assyrian Palace, 41 
Asteroids, 846 
Astronomical Telescope, 817 
Atlantic Telegraph, 811 
Atmosphere, 275 
Atomic Theory, 298 
Attar of Rose, 611, 696 
Auction, 50 

Auger, 50 

Auger Bit, 50 
Augustan Age, 7 
Auricles of Heart, 107 
Aurora Borealis, 52 
Automobile, 52 
Auto-mobile Torpedo, 
Autumn, 274 
Avoirdupois Pound, 650 
Awl, 50 

PADS 5 farm 

Axes, Ancient Bronze, 54 
Axil, Leaf, 637 

Axis of the Earth, 273 
Axle 57 

Axminster Carpets, 158 
Aylesbury Duck, 266 
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Ayrshire Cattle, 174 
Azuline, Color, 266 


BABOON, 58 

Babylon, Bitumen Springs 
near, 10 

Babylon, alls of, 122 

Babylonian Cement, 177 

Baccalaureate, Title of, 346 

Bachelor of Arts, 346 

Bachelors’ Hood, 205 

Backing in Masonry, 426 

Backbone, Human, 519 

Backbone of Snakes, 757 

Bacon, 58 

Bactrian Camel, 141 

Badger, 58 

Bad-Lands, 419 

Bagdad Pigeon, 624 

Bags, Paper, 308 

Bagpipe, 58 

Baize, 59 

Baker, Sir Samuel, 374 

Baker’s Bread, 121 

Baking, 121 

Baking Pottery, 648 

Balenide, 515 

Balance, 710 

Balance, Letter, 712 

Balance, Watch, 359 

Balancers, Insects, 438 

Bald Eagle, 263 

Bald-pated Tumbler, 622 

Baleen Whale, 865 

Bales, Cotton, 218 

Ballast, Railroad, 669 

Balloon, 59 

Balloons, Captive, 61 

Balloons, Toy, 62 

Balt, Rifle, 689 

Ball Valve, 851 

Balm of Gilead, 321 

Balsam, Canada, 321 

Balsam Fir, 321 

Balsam Poplar, 642 

Baltimore Bird, 62 

Baluster, 62 

Balustrade, 62 

Bamboo, 62 

Banana, 63 

Band, Musical, 581 

Bandanna, 64 

Bandicoot and Fire, 323 

Bandoline, 663 

Banister, 62 

Banjo, 64 ° 

Bank, 64 

Bank Cod, 200 

Bank Holidays, 414 

Bank-Note, 67 

Bank-Note Paper, 595 

Bankers, 65 

Banner, 334 

Bantam Fowls, 

Banyan Tree, 68 

Barb, 423 

Barbary Gum, 392 

Barbary Horse, 423 

Barberry, 68 


353 


Barbules, 315 

Bar Bit, 399 

Barge, 697 a 

Bar of Horse’s Mouth, 421 
Bar Magnet, 506 


Bar Shot, 742 


Bar Soap, Yellow, 762 
Barge, 697 

Barilla, 763 

Barium, 68 

Bark, Tan, 469 

Bark of Trees, 69 
Bark, Vessel, 737 


Barkantine, 737 
Barking Wolf, 875 
Barley, 69 


Barley Bread, 121 
Barley-corn, 436 
Barley, Malted, 89 
Barn Owl, 589 

Barn Swallow, 799 
Barnyard Fowl, 351 
Barnacle, 70 : 
Barnacle Goose, 70, 385 
Barometer, 70 
Barouche, 164 
Barred Owl, 590 
Barrel, 72 

Barrel of Horse, 421 
Bartlett Pear, 603 
Baryta, 69 

Basalt, 73 

Base, in Chemistry, 73 
Base of Column, 207 
Basic Steel, 785 
Basilica, 186 

Basin for Vessels, 245 
Basket, 73 

Basket Wagon, 163 
Bass, 74 

Bass Drum, 264 

Bass Mats, 528 

Bass, Otsego, 868 
Bass, Red, 679 
Bassoon, 74 
Basswood, 481 

Bast, 528 

Bast Tree, 481 

Bat, 75 

Batch, Glass, 374 
Bath, 75 

Bath for Electro Plating, 


534 
Batten of Loom, 495 
Battens in House, 428 
Battering Ram, 79 
Battering Shell, 742 
Battery, Electrical, 290 
Battery, Primary, 291 
Battery, Secondary, 291 
Battery for Plating, 534 
Battery, Storage, 52, 29% 
Battery, Telegraph, 808 
Battery, Voltaic, 290 
Battledore, 375 
Battle-Ships, 46 
Bayberry, 466 
Bayberry Tallow, 863 
Bayeux Tapestry, 803 
Bay Horse, 421 
Bay Leaves, 466 
Bay Lynx, 499 
Bay Rum, 562 
Bay, Sweet, 512 
Bay Tree, 466 
Bayonet, 79 
Beach Plum, 640 
Beads, 80 
Beam of Light Divided, 477 
Beam of Loom, 495 
Beam of Plough, 640 


BEAM, WEIGHERS’ 
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Beam, Weighers’, 711 
Bean, 80 
Bean, Seed of, 723 
Bear, 80, 461 
Beard of Feather, 314 
Bearing Rein, 400 
Beaver, 82 
Beaver Cloth, 882 
Becquerel Rays, 666 
Bed, 83 
Bed Bug, 85 
Bed of Ware, 84 
Beds, Oyster, 592 
Bedstead, Dido’s, 84 
Bedstead, Pompeian, 84 
Bedstead, Roman Sofa, 84 
Bee, 85 
Bee Line, Origin of, 86 
Beech, 88 
Beef, 88 
Beer, 88 
Beer Gallon, 366 
Beer, Spruce, 771 
Bees’ Eggs, 284 
Beeswax, 87 
Beet, 90 
Beet, Gapae 90 
Beetle, 90 
Beetle, Eggs of, 283 
Belgian Canary, 144 
Belgian Pavement, 600 
Bell, 92 
Bell, Curfew, 92 
Bell, Diving, 243 
Bell, Electric, 296 
Bell Heather, 407 
Bell, Liberty, 92 
Bell Metal, 212 
Bell, Ship, 93 
Bell Telephone, 816 
Bellows, 93 
Bellows, Blacksmiths’, 350 
Bellows, Organ, 582 
Belly Band, 400 
Belly, Human, 518 
Belted Kingfisher, 452 
Bend in Knot, 457 
Bengal Lights, 327 
Benzine, 371, 613 
enzoin, 682 
Benzoline, 372 
Berdan Rifle, 686 
Bergamot, 93 
Berg-Mehl, 342 
Bermuda Potatoes, 645 
Bernard, St., Dogs of, 761 
Berry, 328 
Beryl, 94 
Bessemer Steel, 785 
Bevel Gear, 502 
Bicarbonate of Soda, 763 
Biceps Muscle, 558 
Bicycle, 231 
Biennial Plants, 632 
Bight in Rope, 456 
Big Horn, 729 
Big Trees, 724 
Bilberry, 438 
Billhook, 715 
Binding Books, 115 
Binnacle, 209 
Bipennis, 54 
irch, 94 
Bird Fly, 553 
Bird, First, 279 


Bird of Gods, 800 

Bird Lime, 416 

Bird Rock, 99 

Birds, 94 

Birds, Classification of, 97 

Birds’ Eggs, 96 

Birds-eye Maple, 876 

Birds’ Nests, 99. 

Birds’ Nest, Edible, 
799 

Bireme, 731 

Biscuit Ware, 648 

Bismarck, Color, 266 

Bismuth, 103 

Bison, 129 

Bissextile Year, 139 

Bistre, 593 

Bit, 399 

Bit, Auger, 50 

Bitter Almond, 17 

Bitter Apple, 207 

Bitter Gourd, 207 

Bitter Orange, 580 

Bittern, 409 

Bitumen, 103 

Bituminous Coal, 195 

Bivalve, 541 

Bivalve Shelis, 730 

Black Ant, 27 

Black Antique Marble, 525 

Black Bass, 74 

Black Bear, 82 

Black Birch, 94 

Black Blood, 108 

Black-Cap, 182 

Black Chalk, 179 

Black Coal, 214 

Black Diamond, 239 
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Black Duck, 265 
Black Eye, A, 311 
Black Fox, 356 


Black Frost, 358 

Black Hole of Calcutta, 498 

Black Lead, 104, 195, 227, 
608 

Black Letter, 18 

Black Paint, 593 

Black Pepper, 610 

Black Pin, 626 

Black Race, 517 

Black Sea, Name of, 276 

Black Snow, 761 

Black Spanish Fowls, 352 

Black Swan, 800 

lack and Tan Terrier, 252 

Black Tea, 806 

Black Walnut, 857 

Blackberry, 103 

Blackbird, ro4 

Blackboards, Slate, 755 

Blackcap Raspberry, 677 

Blackfish, 104 

Biacking, 104 

Blacksmith’s Anvil, 31 

Blacksmith’s Forge, 350 

Blackwood, 1 

each clia Island Bridge, 


12 
Bladder of Fish, 330 
Bladder Wrack, 722 
Blades, Forging Knife, 456 
Blades, Scissor, 713 
Blaeberry, 430 

Blankets, 882 

Blanks, Coin, 203 


w 


Blanks, File, 319 

Blast Furnace, 443 

Blast, Sand, 705 

Blasting Gelatine, 381 

Blasting Tunnels, 835 

Bleaching Powder, 185, 481 

Blende, 894 

Blinders, 399 

Blistered Steel, 785 

Bloaters, 410 

Block, 105, 502 

Block Printing, 653 

Block Tin, 826 

Blocking Hats, 403 

Blood, 105, 329 

Blood, Circulation of, 107 

Blood, Eating of, 109 

Blood, Heat of, 405 

Blood, Iron in the, 442 

Blood Orange, 580 

Blood-Red Ant, 27 

Bloodstone, 6 

Bloodhound, 250 

Blowing Glass, 375 

Blowing Tube, Glass Mak- 
ers’, 375 

Blowpipe, 109, 117 

Blowpipe, Oxy-hydrogen, 


Iio 
Blubber, Whale, 867 
Blue, Azure, 197 
Blue-Back Salmon, 703 
Blue Color, 477 
Blue Crane, 409 
Blue Dye, 437 
Blue Fox, 356 
Blue Grass, 388 
Blue Heron, 409 
Blue Ink, 438 
Blue Jay, 11% 
Blue Paint, 593 
Blue Perch, 610 
Blue Verditer, 212 
Bs Vitriol, 212 

lueberry, (a) 
pies 119 

uebottle Fly, 34 
Bluefish, 110 oe 


Bolting Flour, 341 
Bolt of Lock, 487 
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BOMB 


gor 


Bomb, 741 
Bomb Lance, 402 


| Bombard, 149 
| Bombardier Beetle, 91 


Bombazine, 112, 193, 822 


_ Bonbons, 148 


Bond Stones, 426 
Bone, 112 

Bone Black, 113 

Bone Caves, 175 


| Bone, Cuttle, 230 
| Bone Dust, 113 


Bones of Ear, 270 
Bones of Mastodon, 528 


| Bony Fish, 530 


Book, 113 
Bookbinding, 115 
Book, Clay, 113 


Book Covers, Dies for, 116 


Book, Papyrus, 113 
Book, Roll, 114 
Boom, 737 

Boon of Flax, 338 
Boot, 739 


_ Borates, 532 


Borax, 116 

Bordeaux Wines, 189, 872 
Boric Acid, 116 

Boron, 116 

Bort, 240 

Bottle, 117 


Bottle Gourd, 386 


Bottle Mould, 117 


| Bottle-Nosed Seal, hee 
| Bottger and the Hair Pow- 


der, 650 
Bouchots, Mussel, 561 


| Bourbon Whiskey, 216 


_ Bourgeois Type, 


842 
Bovide, 515 

Bow, 117 
Bow of Shears, 713 
Bow of Ship, 735 
Bow, Violin, 855 
Bowels, 518 

Bowie Knife, 457 


- Bowline Knot, 458 
_ Bowlders, 280 


’ Brail, 


Bowls, Wooden, 481 
Bowsprit, 737 

Box, 118; Cigar, 187 

Box Kites, 455; Mitre, 539 
Box, Paper, 308 

Box Tortoise, 842 
Boxwood, 118@ 

Boy Scouts, 118@ 


- Boxes, Musical, 586, 832 


Brace, 51 

Brace in House Frame, 427 
Brace, Smith’s, 262 
Bracken, 317 

Brad Awl, 50 

Braganza Diamond, 242 
Brahmans in World, 522 
Brahmapootra Fowls, 352 
Braid, Gold, 383 

Braid, Straw, 793 
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! Brain, 520, 566 


Brake, 1186 

Brake, Greamer, 119 
Brake Fern, 317 

Brake, Fire Hand, 325 
Brake, Flax, 339 

Brake, Westinghouse, 119 


BURGLARS, STORY OF 


Bramble, . 677° 

Brambleberry, 103 

Bran, 341 

Branches of Plants, 636 

Brandy, 119 

Brandy, Cider, 119 

Brandy, Peach, 601 

Brant, 385 

Brass, 119 

Brass Kettles, Making, 533 

Brass Wire, 873 

Brazil Ax, 56 

Brazil, Name of, 

Brazil Nut, 119 

Brazil Wood, 120, 876 

Bread, 120 

Bread, Alum in, 18 

Bread, Barley, 69, 121 

Bread, Brown, 699 

Bread Fruit, 121 

Bread, Leavened, 120 

Bread, Rye, 121 

Bread, Sago, 702 

Bread and Salt, 704 

Bread, Unleavened, 120 

Break in Rock Strata, 694 

Breakwater, 121 

Bream, 696, 799 

Breast Bone of Birds, 94 

Breast Bone, Human, 519 

Breast, Wheel, 863 

Breathing, 498 

Breech of Cannon, 148 

Breeching of Harness, 4o1 

Breech-Loading Guns, 149, 
686 

Breeze, 870 

Brett, 164 

Brevier Type, 842 

Brick, 122 

Brick, Adobe, 122 

Brick Pavement, 600 

Brick, Terra Cotta, 123 

Bridge, 123 

Bridge, Cantilever, 124 

Bridge, Movable, 126 

Bridge, Suspension, 125 

Bridle, 399 

Brie Cheese, 18t 

Brig, 737 

Brigadier-General, 744 

Brigantine, 737 

Brilliant Diamond, 240 

Brimstone, 796 

Brimstone Matches, 529 

Brimstone Roll, 796 

Bristles, 396 

Bristol Board, 157 

Britannia Bridge, 124 

Britannia Metal, 613 

Britannia Ware, 533 

British Gum, 392: 775 

British Museum Dome, 258 

British Oak, 573 

Broach, Tapestry, 803 

Broad Ax, 56 

Broadcloth, 127 

Brocade, 127, 

Broccoli, 137 

Broma, 185 

Bromides, 532 

Bronze, 127 

Bronze Age, 7, 176, 518 

Bronze, Aluminium, 19 

Bronze Ads §5 


120 


193 


Bronze, Casting, 778 
Bronze Chisels, 184 
Bronze, Imitation, 127 
Bronze Knives, 456 
Bronze, Manganese, 522 
Bronze Mirrors, 538 
Brooklyn Bridge, 125 
Brook Trout, 834 
Broom, 128 
Broom, Birch, 94 
Broom Corn, 128 
Broom Plant, 345 
Brougham, 163 
Brown Coal, 195 
Brown Hematite Iron Ore, 
442 } 
Brown Paint, 593 
Brown Race, 517 
Brown Stone, 707 
Brown Stout, 89 
Brown Sugar, 795 
Brown Thrasher, 821 
Brown Thrush, 821 
Bruce the Traveller, 76% 
Brunswick Green, 212 
Brush, 128 
Brush Arc Light, 294 
Brush Turkey, 100 
Brussels Carpet, 158 
Brussels Lace, 459 
Bubbles, Steam, 778 
Buckets of a Water Wheel, 


863 
Buck, 237 
Buck Rabbit, 664 
Buckeye, 424 


Buckskin, 129, 238 

Buckskin Gloves, 379 

Buckwheat, 129 

Buddhists in World, 522 

Budding, 387 

Buds of Plants, 636 

Buenos Ayres, Butter Mak: 
ing in, 132 

Buffalo, 129 

Buffalo Breakwater, 121 

Buffalo Exposition, 773 

Bugfish, 530 

Bug, Lady, 460 

Buggy, 163 

Bugles, Bead, 80 

Buhl Work, 854 

Building, 426 . 

Building Stone, Paris, 23 

Bulb of Hair, 396 

Bulb Thermometer, 820 

Bulbs, 635 

Bull, 173 

Bullbat, 569 

Bull-Dog, 252 

Bull’s-Eye, 377 

Bull-Frog, 356 

Bull-Pout, 173 

Bull-Terrier, 252 

Bullet, 131 

Bullhead, 173. 

Bulwarks of Ship, 735 

Bumble Bee, 430 

Bung Hole, 72 

Bunting, 131, 882 

Buoy, 131 

Burdock, 132 

Burgall, 610 

Burgee, 337 

Burglars, Story of, 489 
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Burgundy Wine, 872 
Burin, 307 
Burmese Umbrelias, 845 
Burners, Gas, 368 
Burnettizing, 877 
Burning, 321 
Burning Glass, 325 
Burnisher, Engraving, 307 
Burnisher, Metal, 533 
Burnishing Gold, 384 
Burr Oak, 573 
Burrow of Fox, 355 
Burrowing Owl, 100, 590 
Burrows, Muskrat, 560 
Burrs, 132 
Burton Rifle, 687 
Bush, 632 
Bushel, 132 
Bush at House-Raising, 429 
Bush Scythe, 716 
Bush Squash, 772 
Butter, 132, 381 
Butter, Artificial, 577 
Butter Bird, 112 
Butter Fish, 133 
Butter of Cacao, 185 
Butter-Making in 
America, 132 
Butterflies, Paper, 314 
Butterfly, 133 
Butterfly Caterpillars, 


South 


133, 


17i 

Butterfly Pupa, 172 
Buttermilk, 132 

Butternut, 134 

Button, 135 

Buttonball, 632 
Buttonwood, Gas 

Buzzard, 135 

Buzzard, Turkey, 856 
Byzantine Architecture, 43 


~ CAB, 162 

Cabbage, 137 

Cabbage Lettuce, 472 
Cabbage Palm, 235 
Cabbage Palmetto, 593 
Cabbage Rose, 696 

Cabin John Creek Bridge, 


124 
Cabinet-Making, 363 
Cable, 137 
Cable Chain, 178 
Cable-Laid Rope, 696 
Cable Road, 673 
Cable Telegraph, 811 
Cable, Transatlantic, 812 
Cab, Railroad, 617 
Cabriolet, 164 
Cacao, 185 
Cactus, 137 
Cadmium, 138 
Caen Stone, 707 
Cesar’s Bridge, 123 
Cesar Changes Callendar, 


139 
Cesar’s Giraffe, 373 
Cages, Wicker Work, 73 
Cake, Cotton Seed, 218 
Cakes, Buckwheat, 129 
Cakes, Swedish Rye, 699 
Calabash Gourd, 386 
Caleareous Alabaster, 12 
Calcium, 138 
Calcium Carbonate, 175 


Calcium Light, 138 
Calcium Phosophate, 617 
Calcutta, Black Hole of, 


498 | 
Caledonian Canal, 144 
Calendar, 138 
Calf. Skins, 470 
Calico, 140 
California Gopher, 386 
California Grampus, 387 
Califoinia Sole, 764 
California Woodpecker, 880 
Caligraph, 844 
Calla, 480 
Callimachus and the Cor- 
inthian Column, 208 
Calm, A, 870 
Calmar, 544 
Calomel, 530 
Calumet, 629 
Calyx of Flower, 342 
Camboge, 366 
Cambric, 141 
Cambrics, Thread for, 481 
Camel, 141 
Camel-Bird, 536 
Camelide, 515 
Camelopard, 373 
Camel’s Hair, 142 
Cache Hair Shawls, 142, 
167 
Cameos, 6, 731 
Camera, 310, 554¢, 617 
Camlet, 882 
Camphine, 839 
Camphor, 142 
Camwood, 120, 876 
Canada Balsam, 321 
Canada, Emblem of, 346 
Canada Goose, 385 
Canada Lily, 479 
Canada Lynx, 499 
Canada Porcupine, 642 
Canada Turpentine, 839 
Can Buoys, 131 
Canal, 142 
Canal, Alimentary, 520 
Canals in Mars, 527 
Canary Bird, 144 
Canary Seed, 145 
Cancer, 895 
Cancer, Tropic of, 466 
Candle, 146 
Candle, Burning of a, 322 
Candle Clock, 190 
Candle Fish, 146 
Candle Nut, 146 


Candle, Roman, 328 
Candle, Rush, 146 
Candle, Sperm, 146 
Candle, Stearine, 146, 199 
Candle, Tallow, 146 
Candle, Wax, 146 
Candlemas, 412 

Candy, 147 


Candy, Grape Sugar in, 147 
Cane Sugar, 795 

Canes, Malacca, 678 
Canet Gun, 151, 154 
Canide, 514 

Canine Teeth, 520 
Canister Shot, 741 
Canker Worms, 767 

Cannel Coal, 195 

Canning, 148, 602 


Canning Fruit, 60: 
Cannon, 148 
Cannon, Rifled, 687 
Cannon Salutes, 154 
Cannon Shot, 150, 740 
Canoe, 697 
Canoe, Birch Bark, 94 
Canoe Wood, 834 
Cans, -fin;, 148 
Canteloupe Melon, 529 
Cantel of Saddle, 7o1 
Canter of Horse, 422 
Cantilever ‘Bridge, 124 
Canvas, 155 : 
Canvas, Artists’, 155 
Canvas-Back Duck, 265 
Caoutchouc, 436 
Cap, Mortar-board, 205 
Cap, Percussion, 167 
Caper, 155 
Capillaries, Blood, 106 
Capillaries of Stomach, 790 
Capital, 208 
Capital Letters, 842 
Capitol. at Washington, 
Dome of, 258 
Capricorn, Tropic of, 466 
Capricornus, 595 
Capsa, 114 
Capsicum, 610 
Capstan,, 155 
Capsule, 359 
Capsules, Gelatine, 372 
Captain, 744 
Car, First Passenger, 668 
Caracalla, Baths of, 75 
Caramel, 147 
Carat, 255 
Carat, Gold, 155, 383 
Carat, Precious Stone, 652 
Caravelle, 733 
Caraway, 156 
Carbo-Dynamita, 381 
Carbolic Acid, 3, 368 
Carbon, 156, 322 
Carbonates, 156, 175, 532 
Carbon in Blood, 108 
Carbonaceous Foods, 349 
Carbonate of Soda, 763 
Carbonic Acid Gas, 156, 


763 Ay 
Carbonic Acid in Water, 


Th7ae 
Carboniferous System, 195 
Carboy, 238 
Carbuncle, 367 
Carcajou, 875 
Carcass Shell, 742 
Cardy 157 
Cardamom, 158 
Cardboard, 157 
Cardinal Bird, 158 
Caribou, 238 
Carmine, 198 


Carnation Day, 415 
Carnelian, 6 } 
Carnivora, 513 


Carolina Parrot, 598 
Carolina Rail, 668 
Carp, 158 

Carp, Golden, 383 
Carpenter Ants, 26 
Carpenter Birds, ro1 
Carpenter’s Chisel, 184 
Carpet, 158 


] 
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| Carpet Beetle, 91 
‘Carpets, Cow Hair, 397 
|Carrageen, 722 
Carrara Marble, 525 

| Carriage, 160 

| Carriage Making, 164 
| Carriage, Railway, 670 
Carrier Pigeon, 622 
_Carrion Beetle, 91 

| Carrion Crow, 856 

| Carronade, 150 

| Carrot, 166 

Carruca, 161 

| Carrus, 166 

| Cars, Lobster, 487 

| Cars, Railway 
| 670 

| Cart, 166 

| Carton Pierre, 598 
Cartridge, 167 

| Carved Toys, 832 

| Carvel-Built Boat, 697 
| Carving Wood, 877 
Caryatids, 42 

Case of Piano, 620 
| Case, Printers’, 653 
| Case Shot, 741 

| Case of Whale, 867 
Caseine, 180, 350 
Cashmere, 167, 882 
Cashmere Goat, 381 
Cassava, 168 


| Cassia, 188 
| Cassimere, 168, 193, 882 


Cassis, Liqueur de, 229 
Cassowary, Foot of, 99 
Cast Iron, 443 

Cast Metal, 532 

Cast Steel, 785 

Castile Soap, 577 
Casting Bells, 92 
Casting a Statue, 778 
Casting Type, 842 
Castor, 83 

Castoride, 515 

Castor Oil, 168 


Cat, 24, 169 
Catalpa, 171 
Catamaran, 888 
Catamount, 219 
Catawba Grape, 388 
Catbird, 171 


Catboat, 888 


Catechu, I 

Caterpillar, 171 
Caterpillar, Silkworm, 750 
Catfish, 173 


~Catgut, 173 


Cathedral, 187 
Catherine Wheels, 327 
Catherinea Plum, 658 


Cathode, 850 


Cathode Rays, 850 

Catnip, 173 

Cat-mint, 173 

Cats, 

Cats; 
170, 286 

Catsup, 827 

Cats’ Tails, 194 

Cattle, 173 

Cattle Tick, 822 

Caucasian Race, 517 

Caudal Fins, 330 

Cauliflower, 137 


Passenger, 


513 ne P 
Electricity in Fur, 


Caustic, 174, 644 
Caustic Potash, 644 
Caustic Soda, 763 
Cavalry Uniforms, 744 
Cave, 174 

Cave Animals, 176 
Cave Dwellers, 176 
Cave Temples, 40 
Caverns, 174 

Caves, How Made, 277 
Caves, Prehistoric, 176 
Caviare, 794 

Caviide, 515 

Cayenne Pepper, 610 


Cedar, 176 
Cedar Pencil, 176 
Celery, 177 


Cells, Animal, 23 

Cells of Battery, 291, 808 
Cells of Honey Bee, 87 
Cells, Plant, 633 

Cellular Tissue, 633 
Celluloid, 177 

Celts, 55 
Cement, 
Cement, 
Cement, 


177 

Diamond, 177, 445 
Garlic, 367 
Cement, Hydraulic, 177 
Cement, Jaggery, 199 
Cement, Japanese, 684 
Cementing Furnace, 785 
Censer, 435 


Cent, 177 
Centaurs, Story of the, 419 
Centigrade Thermometer, 


820 
Central Park, Wind Record 
in, 870° 
Centre-Board, 887 
Centrifugal Force, 848 
Century Plant, 6 
Cephalopods, 543 
Cephalous Mollusks, 542 
Cereals, 215 
Ceres, 216 
Ceres, Flower of, 345 . 
Cereus, Night-Blooming, 
137 
Cervide, 515 : 
Cesnola, General di, 379 
Cetacea, Cete or, 515 
Chain, 178 
Chain Cables, 137, 178 
Chain Pump, 660 
Chain Shot, 742 
Chain, Weldless, 178 
Chairs, 362 
Chairs, Glass Maker’s, 375 
Chaise, 162 
Chalcedony, 5, 6 
Chalk, 179, 692 
Chalk, French, 179, 762 
Chalk Pencils, 609 
Chameleon, 485 
Chamois, 30 
Chamois Leather, 29, 
Champagne, 179 
Champ-levé Enamel, 306 
Chancel of Church, 187 
Chantilly Lace, 459 
Chapels, Church, 187 
Charcoal, 179 
Charcoal, Alder, 14 
Charcoal, Animal, 113 
Charcoal in Filters, 320 
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Charcoal, Linden, 481 

Charcoal, Peat, 606 

Chard Beet, 90 

Chariot, 160 

i pasleaaeree Tablecloth, 
48. 

Chartreuse Cat, 169 

Chase of Cannon, 148 

Chase, Type, 654 

Chasing Metals, 533 

Chassepot, 687 

Chattels, Origin of Word, 


174 
Check, Bank, 64 
Check Rein, 400 
Checkerberries, 872 
Cheddar Cheese, 181 
Cheese, 180, 381 
Cheese, Cider, 187 
Cheese Cloth, 371 
Cheese Fly, 347 
Cheese, Reindeer, 679 
Cheetah, 472 
Chemistry, 298 
Cherbourg Breakwater, 121 
Cherokee Rose, 696 
Cheroot, 187 
Cherry, 181 
Cherry Wood Furniture, 


280 
Chesapeake & Ohio Canal, 


144 
Cheshire Cheese, 181 
Chest, Human, 518 
Chestnut, 181 
Chestnut, Horse, 424 
Chewing, 788 
Chewing Tobacco, 827 
Chibouk, 629 
Chicago Exhibition, 773 
Chicago, Great Fire in, 702 
Chicago Tunnel, 725 
Chicory, 182 
Chickadee, 182 
Chickaree, 773 
Chickasaw Plum, 640 
Chickens, Raising, 353 
Childermas, 413 
Chili Saltpetre, 764 
Chimes of Bells, 92 
Chimney, 182 
Chimney Swallow, 
Chimpanzee, 32 
China Cement, 177 
China Clay, 190 
China Crape, 224 
China Dolls, 256 
China Marbles, 526 
China, Silkworm in, 750 
China Ware, 646 
Chinchilla, 183 
Chinchillide, 515 
Chinese Bricks, 123 
Chinese Bridges, 125 
Chinese Cat, 169 
Chinese Cinnamon, 188 
Chinese Ducks, 266 
Chinese Fowls, 352 
Chinese Kites, 454 
Chinese Sheet Lead, 468 
Chinese Umbrellas, 845 
Chinese Writing, 885 
Chinquapins, 182 
Chintz, 183 
Chip Bird, 767 
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Chip Hats, 793 
Chipmunk, 18 . 
Chippendale Furniture, 364 
Chipping Bird, 767 
Chisel, 184, 791 
Chisels, Ancient 
184 
Chittagong Fowls, 353 
Chives, 578 ; 
Chillingham Wild Cattle, 
174 
Chiroptera, 
Chloral, 185 
Chlorates, 532 
Chlorate of Potash, 644 
Chlorides, 532, 751 
Chloride of Lime, 481 
Chloride of Silver, 751 
Chloride of Sodium, 


Bronze, 


515 


185, 


703. 
Chlorine, 184, 530 
Chlorites, 532 
Chloroform, 185 
Chlorophyll, 634 
Chocolate, 185 
Chogset, 610 
Choir of Church, 187 
Choir Organ, 582 
Choragic Monument, 42 
Chordata, 23 
Choroid of Eye, 310 
Chow-Chow, 621 
Christian Architecture, 44 
Christians in World, 522 
Christmas, 414 
Chrome Yellow, 186 
Chromium, 186 
Chrome-Iron Or:, 186 
Chrome Steel, 186 
Chromo Lithographs, 484 
Chronometer Watches, 859 
Chrysalis, 172, 440 
Chrysanthemums, 346 
Chuck, Lathe, 464, 533 
Chunkhead Snake, 759 
Church, 186 
Church Bells, 92 
Church Clocks, 192 
Church Organ, 581 
Churn, 132 
Churning, 132 
Chyle, 730 
Chyme, 789 
Cider, 187 
Cider Brandy, 119 
Cider Vinegar, 854 
Cigar, 187 
Cigar Box, 176, 188 
Cigarette, 187 
Cinematograph, ssqf 
Tinque-Cento, 44 
Cinnabar, 530 
Cinnamon, 188 
Cinnamon Bear, 82 
Circles of the Earth, 465 
Circuit, Electric, 291, 534, 
810 
Circular Saw, 709 
Circulation, Bank of, 66 
Circulation of Blood, 107 
Cirrus Clouds, 194 
Cistern, 188 
Cities, Ants, 29 
Citric Acid, 3, 188 
Citron, 188 


Citron Melon, 529 
Cives, 578 
Clam, 188 
Clam, Giant, 730 
Clamp, 183 
Clapboaru, 189 
Clapver Rail, 668 
Clarence, 164 
Claret, 189 
Clarinet, 189 
Classification of Animals, 
23 
Classification of Birds, 97 
Classification of Elements, 


300 
Classification of Insects, 


440 
Classification of Mammals, 


of Mankind, 
518 
Classification of Mollusks, 
541 


Classification of Plants, 638 
Ciaseenuen of Reptiles, 
I 

Classification of Rocks, 689 

Classification of Stars, 774 

Clavichord, 619 

Claws cf Animals, 753 

Claws of Crustaceans, 228 

Claws of Spider, 770 

Clay, 189 

Clay, Blue, 227 

Clay for Brick, 122, 190 

Clay Models, 776 

Clay in Paper, 506 

Clay, Pipe, 190, 628 

Clay, Potter’s, 190 

Cleft Grafting, 387 

Cleopatra’s Needle, 574 

Cleopatra’s Pearl, 605 

Clepsydra, 190 

Clermont, 783 

Cleveland Bay Horse, 424 

Click, 678 

Cliff Swallows, 101 

Clincher-Built Boat, 697 

Clipper Ship, 738 

Cloaca Maxima, Rome, 37, 
724 

Clock, 190 

Clock, Dandelion, 235 

Clocks, Town and Church, 


513 : 
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Cloisonné Enamel, 
Cioth, 193 

Cloth, Asbestos, 48 
Cloth, Banana, 63 
Cloth Beam of Loom, 494 
Cloth Buttons, 135 
Cloth, Camel’s Hair, 142 
Cioth, Cotton, 140 

Cloth, Emery, 305 

Cloth, Gunny, 450 
Cloth, Hair, 397 

Cloth, Hemp, 408 

Cloth, India Rubber, 436 
Cloth, Kapa, 557 
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_ Cloth, Linen, 481 


Cloth, Manila, 523 
Cloth, Nettle, 568 
Cloth, Pineapple, 628 
Cloth, Tappa, 5<7 
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Cloth, Waterproof, 436 
Cloth Weaving, 495 
Clothes Brushes, 128 
Clothes Moth, 553 

Cloud, Electricity from a, 


193 

Rain, 676 

388 

194 

Cloves, Garlic, 367 

Clusters, Star, 773 

Clydesdale Horse, 424 

Coach, 164 

Coach, English Railway, 
6 
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Coaching Drag, 164 


Coaita Monkey, 547 

Coal, 194 

Coal Bed, 691 

Coal Fields, 196 

Coal Formation, 195 

Coal Gas, 367 

Coal, History of, 196 

Coal Measures, 195 

Coal Mines, Accidents in, 


462 
Coal Pit, 180 
Coal Plants, 195, 692 
Coal Tar, 368 
Coal Tar Colors, 266 
Coal, Uses of, 196 
Coast-Defense Vessels, 47 
Cob Nuts, 404 
Cobblestone Pavement, 600 
Cobalt, 197 
Cobra de Capello, 759 
Cobwebs, 766 
Coca, 197 
Cocaine, 107 
Coccyges, 97 
Cochin China Fowls, 352 
Cochineal, 197 
Cochituate Aqueduct, 37 
Cochituate Water, 860 
Cock-Fighting, 352 
Cock of the Plains, 390 
Cockatoo, 598 
Cockroach, 198 
Cocoa Beans, 185 
Cocoa Nibs, 185 
Cocoa Shells, 188 
Cocoanut, 198 
Cocoon, 440 
Cocoon of Spider, 770 
Cocoons, Ant, 26 
Cocoons, Silk, 748 
Cod, 200 
Codfish, Drying, 202 
Ceelenterata, 23 
Coffee, 201 
Coffee-House in London, | 

First, 202 
Coffee-Pot, 533 
Coffer Dam, 235 
Coffers, 363 
Cog Wheel, 191 
Coherer, 813 
Coil, Induction, 508 
Coil, Primary, 508 
Coil, Ruhmkorff, 508 
Coil, Secondary, 508 
Coin, 202 
Coining Money, 202 
Coins, Copper, 177 


COINS, GOLD 


Coins, Gold, 382 


Coins, Nickel, 568 
Coins, Silver, 751 
Coins of United States, 16 
Coin Weighing, 203 
Coir, 199 

Coke, 204 

Cold Cream, 867 
Coleoptera, 440 

Collar Bone, 520 
Collar, Breast Horse, qgo1 
Collar, Horse, 400 
College, 204 

College Colors, 205 
Colleges in U. S., 204 
Collie, 254 

Collodion, 393, 617 
Colocynth, 207 
Cologne, 207 

Colonel, 744 

Color of Eyes, 309 
Color of Sea, 276 
Color in Hair, 396 
Colored Glass, 378 
Color Photography, 618 
Colors, 266 

Colors, Aniline, 196 
Colors, Artists’, 593 
Colors by Lines, 336 
Colors in Bricks, 122 
Colors, Calico Printing, 141 
Colors in Candy, 147 
Colors, College, 205 
Colors, Faculty, 205 
Colors of Fishes, 330 
Colors of Flags, 334 
Colors of Flowers, 342 
Colors in Glass, 374 
Colors of Gold, 381 


Colors of the Horse, 422 


How we see, 478 


ees Oil, 575 

‘omb, 208 

Combination Lock, 488 
Comets, 846 

Comfits, 147 
Commander, i% 
Commissioned Officers, 744 
Commodore, 744 
Common Bend Knot, 45& 
Commutator, 510 
Compass, 209 

Compass Plant, 210 
Compass, Points of, 209 
Composing Stick, 653 
Composite Column, 208 
Composite Order, 45 
Composition, Type, 653 
Compound Eyes, 227 
Compound Fruits, 359 
Compound of Metals, 532 
Compounds, 299 
Concave Lens, 471 
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Conch Shell, 731 

Conch Shell, Pink, 731 
Concrete, 210 

Condenser, Electric, 509 
Condenser of Engine, 781 
Condensing Engine, 780 
Condor, 856 

Conductors, Electrical, 286 
Conductors of Heat, 405 
Confectionery, 199 
Confucians in World, 522 
Congor Eel, 280 
Conglomerate, 690 
Conium, 408 

Conner, 610 

Constable, 211 
Constellations, 523 
Constrictors, Boa, 759 
Consul, 211 

Continents, 276 
Converter Crucible, 785 
Convex Lens, 471 
Conway Bridge, 124 
Cooking Soda, 763 
Coon, 665 


'Coontie Root, 47 
' Cooper’s Adz, 4 


Cooper’s Hawk, 404 

Coot, 265 

Copaiva, 682 

Copal, 211 

Coping Stone, 426 

Copper, 211 

Copper Leaf, 213 

Copper-Plate Engraving, 
212, 307, 

Copper Plates on Ships, 212 

Copperas, 855 

Copperhead Snake, 759 

Coppernose, 798 

Coppersmith’s Solder, 764 

Copra, 199 

Copying Ink, 438 

Copyright, 114 

Coral, 212 

Coral Jewelry, False, 

Coral, Lobster, 260 

Cord, 695 

Cordials, 181 

Corduroy, 214 

Core of Statue Mould, 778 

Corinth Canal, 144 

Corinthian Column, 43, 208 

Corinthian Order, 42, 43 

Cork, 214 

Corn, 215 

Corn, Broom, 128 

Corn, Canned, 148 

Corn Starch, 216 

Cornea of Eye, 309 

Corned Beef, 88 

Cornet-a-Pistons, 418 

Cornflower, 346 

Cornice, 207 

Cornucopia, 216 

Corolla of Flowers, 342, 

Corpus Christi, 414 

Corpuscles of Blood, 106 

Corral, 420 

Corrosive Sublimate, 530 

Corset, 216 | ’ 

Corsica, Killing Crows in, 
226 

Cortez, 
169 


o 
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Breech-loaders of, 


Cortez’s Eagle, 269 
Corundum, 217 

Cos Lettuce, 472 

Coster, Lawrence, 653 
Cotton, 217 

Cotton Gin, 217 

Cotton, History of, 219 
Cotton Plant, Flower of, 


342 
Cotton Seed Oil, 218 
Cotton Stone, 48 
Cottonwood, 642 
Cotyledon, 635, 723 
Coucher, 596 
Couguar, 219 
Couches, 362 
Coulter Plough, 640 
Counter, Bank Note, 67 
Counter Scales, 711 
Coupé, 163 
Coupelet, 163 
Course of Masonry, 426 
Court Plaster, 445 
Cover of a Book, 155 
Cow, 173 
Cow Bird, 228 
Cabbage, 137 
Catcher, 491 
Fish, 387 
Milk, 537 
Pea, 601 
Cows, Ants’, 27 
Cowrie Shells, 546 


Coyote, 875 
Coypu, 572 
Coypu, Fur of the, 572 


Crab, 219 

Crab Apple, 32 

Crab, Horseshoe, 425 
Crab, King, 425 

Cracked Wheat, 868 
Cracker Huckleberry, 430 
Cradle, 716 

Cradle, Engraving, 308 
Cradle of Noss, 283 
Cranberry, 221 

Bird, 221 : 
Electro - Magnetic, 


Foot of, 98 
Machine, 222 


Crayon, 225 

Crayons, Lithograph, 483 
Cream, 132 

Cream, Cold, 867 

Cream of Tartar, 645, 763 
Crécy, Cannon at, 148 
Creosote, 225 

Cress, 225 

Crested Porcupine, 642 
Crib, 235 

Cricket, 225 

Crinoline, 397 

Croaking of Frogs, 357 
Crocodile, 225 

Crocodiles, Eggs of, 283 
Cromlech, 38 

Crook-Neck Squashes, 772 
Crookes Tubes, 850 

Crop, a Bird’s, 95 


CROSSBOW 


Crossbow, 118 
Cross-Cutting Saw, 709 
Cross of Prussia, 335 
Cross, Sign of the, 227 
Cross of St. Andrew, 335 
Cross of St. George, 335 
Cross of St. Patrick, 335 
Crossjack Yard, 737 
Cross-Trees of Ship, 736 
Croton Aqueduct, 36, 124 
Croton Bug, 198 

Croton Water, 36 

Crow, 226 

Crow Blackbird, 104 
Crow, Carrion, 856 
Crown Gear, 502 

Crown Glass, 377 
Crucible, 227 

Crucibles, Black Lead, 227 
Crucibles, Glass, 375 
Crucibles, Lime, 480 
Crucibles, Magnesia, 505 
Crude Potash, 643 

Crude Soda, 763 

Cruisers, 46 

Crupper of Harness, 4o1 
Crusades, Age of the, 7 
Crustaceans, 227 
Crustaceans, Eggs of, 284 
Crust of Earth, 278, 693 
Crying Fish, 332 

Crystal, Meaning of, 693 
Crystal Rock, 663 
Crystalline Lens of Eye, 
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Crystalline Rocks, 693 
Crystals, Snow, 761 

Cuban Bloodhound, 250 
Cuckoo, 228 

Cucumber, 229 

Cudbear, 473 

Cud-chewing Animals, 790 
Culverin, 150 

Culvert, 669 

Cumulus Clouds, 194 
Cuneiform Characters, 824 
Cunner, 610 

Cupels, 417 

Cups, Making, 648 

Curb Bit, 400 

Curb Roof, 428 

Curculio, 91 

Curd, 537 

Curd, Cheese, 180 
Curdling, 537 

Curfew Bell, 92 

Curled Hair, 397 

Curled Maple, 876 
Currant, 229 

Currants, Zante, 229 
Current, Electric, 291, 808 
Current, Magneto-Electric, 


508 
Currents of Air, 869 
Curry, 229 
Curule Chair, 362 
Curve, Railroad, 670 
Cushion Tire, 232 
Custard Apple, 33 
Cut Nails, 563 
Cuticle, 469 
Cutis, 469 
Cutter, 697, 738 
Cutter Sleigh, 755 
Cutter Yacht, 886 
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Cutting Diamonds, 240 

Cutting Glass, 376 

Cuttle Bone, 230 

Cuttle Fish, 229 

Cuttle Fish Eggs, 230, 543 

Cuttle Fish Ink, 230 

Cycle, 230 

Cyclopean Architecture, 41 

Cygnet, 800 

Cylinder Electrical Ma- 
chine, 288 i 

Cylinder of Engine, 360, 


779 

Cylinder Glass, 377 

Cylinder Printing Press, 
656 

Cymbals, 233 

Cymblings, 772 

Cypress, 233 

Cypress Vine Flowers, 344 


DACE, 234 
Dace, Red, 731 
Dado, 207 


Daguerreotype, 617 
Dahlgren Gun, 150 

Dahlia, 234 

Daisy, 234 

Dam, 234 

Dam in Furnace, 443 
Dam of Beaver, 83 
Damaghan, Persia, 239, 882 
Damask, 193, 235 
Damask Rose, 6096 

Damper of Piano, 620 
Damson, 641 

Dandelion, 235 

Dandelion, Seeds of, 724 
Daniell Battery, 291 
Darning Needle, 259 
Lappe. Bay, 421 

Dark Ages, 7 

Date, 235 

Date-line, International, 825 
Dauphin, 257 

Day and Night, Cause of, 


271 
Day, Meaning of a, 848. 
Days, Halcyon, 453 
Days, Names of, 140 
Days and Nights, 


273 
Days and_ Nights, Differ- 

ence in Length of, 273 
Days of the Planets, 848 
Days, Thirteen Drifty, 761 
Dead Oil, 627 
Dead Sea, Bitumen in, 103 
Deaf Adder, 759 
De Beers Diamond, 242 
Decanter, Making a, 376 
Decapoda, 228 
Deciduous Plants, 632 
Deckle, Paper, 596 
Decks of Ship, 735 
Decorated Architecture, 44 
Decoration Day, 414 
Decoration of Pottery, 649 
Deer, 236 
Deerberry, 872 
Deer Mouse, 555 
Deer, Musk, 559 
Defiance, Flag of, 334 
Degrees of Circle, 465 
Delaware Breakwater, 121 


Equal, 


DOG, ESQUIMAU 


Delaware & Hudson Canal, 


Lo Gh A 
Delphinide, 515 
Delft Ware, 646 
Deposit, Bank of, 65 
Demijohn, 238 
Dentists’ Gold, 383 
Derbyshire Spar, 340 
Dermis, 469, 753 
Derrick, 223 
De Clieu, Captain, Brings 
Coffee to America, 202 
Devil Fish, Victor Hugo’s, 


. 544 
Devil’s Darning Needle, 


259 

Devon Cattle, 174 
Dew, 239 

Dew Point, 239 
Dewberry, 104 
Dextrine, 392, 775 
Dextrose, 795 

Dial, 190 
Diamond, 239, 652 
Diamond Back, 819 
Diamond Cement, 177, 445 
Diamond Cutting, 240 
Diamond Drill, 263 
Diamond Grain, 155 
Diamond, Largest, 242 
Diaper, 235 

Diaphragm, Human, 518 
Dicotyledons, 635, 724 
Dido’s Bedroom, 84 
Didelphyide, 516 

Die, 242 é 

Die of Column, 207 

Dies on Books, 116, 243 
Dies, Coining, 203, 243 
Dies for Metal Stamping, 


BaKe & 
Digestion, 108, 789 
Digitigrade Animals, 514 
Digits, 571 
Dillesk, 722 
Dime, 243 
Dinotherium, 279 
Diocletian, Baths of, 75 
Diplex Telegraphy, 810 
Dipodide, 515 
Diptera, 440 
Disigible Torpedo, 828 
Discharging Rod, Electri- 

cal, 290 
Discount, Bank of, 65 
Distaff, 243 
Distemper, Dog, 247 
Distilled Water, 860 
Distilling, 13 
Diver, Great Northern, 496 
Divers, Pearl, 604 
Divers, Sponge, 771 
Diving Armor, 244 
Diving Bell, 9, 243 
Dock, 244 
Doctor, Calico Printing, 141 
Doctor’s Hood, 205 


237-5, 
Doe Rabbit, 664 
Doeskin Cloth, 
Dog, 246 
Dog Cart, 162 
Dog Cave, 156, 175 
Dog, Esquimau, 247 
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DOG FISH 


Dog Fish, 729 

Dog Bieanr ace 

Dog Salmon, 703 

Dog hunting Truffles, 361 
Dog killed a Gas, 156, 178 

Dog Skin Gloves, 379 

Dog Sledge, 755 

Dog Tick, 822 

Dogwood Poison, 796 

Dolabra, 54 

Dollar, 257 

Dollar Fish, 133 

Dolls, 2§4, 833 

Dolmen, 38 

Dolphin, 257 

Dom, 258 

Dome, 258 

Dora Fish, 332 

Doric Column, 208 

Doric Order, 44, 208 
Dorking Fowls, 352 

Dorsibranchiata, 882 
Dory, 200, 697 

Double Bass, 855 

Double Track Railroad, 670 

Dove, 621 

Dovetail, 258 

Dowel, 258 

Down, 258 

Down, Eider Duck, 258 

Drag, 164 

Drag for Coral, 214 

_ Dragon Fly, 259 

Draisine, The, 230 

Draught, 182 

Draught Horse, 423 

Draw Bridges, 126 

Drawing Knife, 457 

Drawing, Lithographic, 484 
Drawing, Wire, 873 

Dredge, 260 

Dresden Porcelain, 646, 650 

Drift Nets, 568 

Drifts, Tunnel, 198 

Lg a occa tang ad un, 154 

) 
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Drill, Diamond, 263 
Drill, Percussion, 262 
Pneumatic, 262 
Drill, 


Rock, 263 
Dromedary, 141 
Drones, 85 
Drowning, 264 
Druggists’ Scale, 712 
Drum, 264 
Drum of the Ear, 269 
Drum, Red, 679 
Drummond Light, 138 
Dry Dock, 245 
Dry Fruits, 358 
Dry Masonry, 426 
Dry Plate, 618 . 
Dry-point Engraving, 307 
Dry Process Photography, 


618 
Dry, Wines, 872 
Drying Oil, 575 
ihuck, 265 
Duck Canvas, 155 
Duck, Eider, 285 
Duck Hawk, 313 
Ductility, Meaning of, 531 
Dulse, 722 
Dunghill Fowls, 352 
Duodecimo, 114 
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Duomo, 258 

Duplex Telegraphy, 810 

Durham Cattle, 174 

Dutching, 607 

Dwarf Rose, 696 

Dye, Brazil Wood, 120 

Dye, Lac, 459 

Dye, Logwood, 494 

Dye, Madder, 505 

Dyeing Calico, 141 

Dyes, 266 

Dyes, Indigo, 437 

Dyestuffs, 266 

Dyke in Coal Seams, 195 

Dynamite, 381 

Dynamite Gun, 152 

Dynamo, 509 

Dynamo, Alternating Cur- 
rent, 510 

Dynamo, Direct Current, 
510 

Dynamo, Edison, 510 

Dynamo, Gramme, 511 

Dynamo, Siemens’, 511 

Dynamo, Westinghouse, 511 

Dynamo, Weston, 5i1 


EAGLE, 263 
Eagle, Coin, 269 
Eagle, Double-Headed, 269 
Ear, 269 

Ear of Corn, 215 

Ear Trumpet, 834 

Earl, 15 
Early English Architecture, 
271, 846 

ircles of, 465 
Crust of, 278, 693 
Facts about, 280 
Heat of, 603 
History of, 277 
Nut, 602 
Surface of, 276 
Tunnels in, 835 
, Zones of, 466 
Earthenware, 646 
Earthworm, 883 
Easter, 413 
Eastlake Furniture, 365 
Eating, 788 
Eating in Haste, 790 

Eau d’Ange, 562 
Eau de Cologne, 207 
Ebb Tides, 822 
Ebonite, 437 
Ebony, 280 
Ebony, False, 603 
Eccentric, 781 
Echinodermata, 23 
Echo, 766 
Eclipse of Moon, §50 
Ecliptic, 895 
Edelweiss, 346 
Edentata, 516 
Edible Birds’ 


99 
Edison Dynamo, 510 
Edison Light, 294 
Edison Phonograph, 616 
Edison Telephone, 816 
Eel, 280 
Eel, Lamprey, 463 


Egg, 281 4 
Egg Hunting in Faroe, 281 


Nests, 722, 


. ELECTRIC MAGNET 


Ant, 26 
Birds’, 96 
Butterflies’, 284 
Crab, 220 
Crustaceans, 284 
Cuttle Fish, 230, 543 
Eider Ducks’, 285 
Fishes’, 283, 331 
Fish Hawksz, 332 
Flea, 340 
Fowls’, 353 
Frog, 283, 356 
Grasshopper, 389 
Insects’, 173, 284, 439 
Lobster, 487 
Locust, 492 
Moa’s, 539 : 
Mosquito, 285, 552 
Nuremberg, 858 
Ostrich, 588 
Oyster, 592 
Reptiles’, 283 
Shad, 728 
Silkworm, 285, 749 
Snakes’, 758 
Spider, 770 
Toads’, 826 
Eggs, Whippoorwills’, 868 
Eggs blacken Silver, 751 
Egret, 408 
Egyptian Architecture, 39 
Egyptian Bricks, 122 
Egyptian Combs, 208 
Egyptian Dogs, 246 
Egyptian Dolls, 255 
Egyptian Glass, 379 
Egyptian Hoe, 411 
Egyptian Ibis, 433 
Egyptian Loom, 494 
Egyptian Lotus, 496 
Egyptian Mortar, 177 
Egyptian Sacred Cats, 169 
Egyptian Tombs, Mirrors 
rom, 538 
Egyptian Warship, 732 
Egyptian Writing, 884 
Eider Duck, 285 
Elaterium, 229 
Elder, 285 
Elder-Flower Water, 285 
Elder, Poison, 796 
Election Day, 414 


Electric Automobile, 52 
Electric Batteries, 291 
Electric Bell, 296 
Electric Clock, 296 
Electric Commutator, 510 
Electric Condenser, 509 
Electric Conductors, 286 


Electric Current, 291, 808 

Electric Current, Alternat- 
ing, 509 

Electric Current, Induced, 


508 
Electric Current, Unidirec- 
tional, 509 
Electric Engine, 295, 492 
Electric Fire Alarm, 296 
Electric Fountain, 295 
Electric Fuse, 296 
Electric Insulators, 287 
Electric Light, 203 
Electric Locomotive, 
Electric Machines, 288 
Electric Magnet, 507 
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ELECTRIC MOTOR 
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Electric Motor, 295, 297 
Electric Non-Conductors, 
287 
Electric Organ, 296 
Electric Power, 297 
Electric Power System, 511 
Electric Railroad, 674 
Electric Store, 296 
Electric Teiegraph, 807 
Electric Toy, 289 
Electric Waves, 286, 812 
Electricity, 286. 
Electricity in Air, 434 
Electricity in Amber, 20, 
86 


2 
Electricity in Cat’s Fur, 
170, 286 


Electricity from Clouds, 
413 ’ 
Electricity, Galvanic, 291 
Electricity, Induced, 508 
Electricity from Magnret, 
508 F 
Electricity, Negative, 287, 
an At78. . 
Electricity, Plating by, 534 
Electricity, Positive, 287, 
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Electricity, Strength of, 297 
Electricity, Voltaic, 291 
Electricity in War, 296 
Electrode, 850 
Electrolysis, 511 
Electro-Magnet, 507 
Electro-Magnetic Crane, 223 
Electrometer, 287 
Electron, 298 
Electrotype, 555, 658 
Electrical Eel, 281 
Electrical Machines, 288 
Element, 298 
Elements in the Sun, 798 
Elephant, 301 
Elephant, Fossil, 516 
Elephant Hunters, 
302 
Elephant, Ice, 435 
Elephant, White, 302 
Elevated Railroads, 672 
Elevator, 303 
Elizabethan Age, 7 
Elk, American, 237 
Elm, 304 
Elytra, 438 


Embalming, 103 


Embankment, Railroad, 669 | 


Emblems, Flower, 345 
Embryo of Seed, 724 
Emden Groats, 518 
Emerald, 305, 652 
Emerald, Oriental, 217 
Emery, 305 

Emery Paper, 706 
Empire Furniture, 364 
Enamel, 305 

Enamel of Teeth, 520 
Enamelled Leather, 470 
Enamelled Slate, 754 
Endive, Wild, 182 
Endless Chain, 178 
Endogen, 636 

Enfield Bullet, 131 
Engine, Condensing, 780 
Engine, Diesel, 371 
Engine, Electric, 295, 492 


Arab, | 


Engine, Fire, 325 

Engine, Gas, 369 

Engine Houses, 325 
Engine, Locomotive, 489 
Engine, Steam, 779 
Engine, Turbine, 837 
Engines, Chemical, 325 
English Cheese, 181 
English Coach, 164 

English Elm, 305 

English Horse, 423 
English Ivy, 446 

English Railway Coach, 671 
English Saddle, 700 
English Sparrows, 767 
English Terrier, 252 
English Type, 842 
English Walnut, 
Engraving, 306 
Engraving, Glass, 377, 705 
Enlachon, 146 

Ensigns, 744 
Fntablature, 
Entozoa, 883 
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. Envelope, 308 


Epidermis, 469, 753 

Epiphany, 412 

Epsom Salts, 505 

Equator, 272, 465 

Equide, 515 

Erechtheum, 42 

Erie Canal, 144 

Erethizontide, 515 

Ermine, 864 

Escapement of Clock, 191 

Esparto Grass, 595 

Esquimau Dog, 247 

Esquimau Houses, 434 

Esquimau Sledges, 755 

Essence of Mint, 538 

Essences, 611 

Essential Oils, 575 

Etching, 307 

Ether, 309 

Ether, Luminiferous, 309 

Ethiopian Race, 517 

Etna, Great Chestnut on 
Mount, 181 

Etruscan Chariot, 160 

European Blackbird, 104 

European Mole, 540 

European Kingfisher, 453 

European Quail, 662 

European Walnut, 857 

Evaporation, Meaning of, 
778 

Evaporation in Plants, 634 

Everest, Mt., 280 

Evergreens, 632 

Ewers, 647 

Excavation, Railroad, 669 

Exercise, 559 

Exercise and Digestion, 789 

Exogen, 636 

Expansion by Heat, 406 

Expansion of: Water, 433 

Extinguishers, Fire, 325 

Extract of Lemon, 471 

Eye, 309 

Eyeball, 309 

Eye, Compound, 227 

Eye Glasses, 471, 767 

Eye-glass ‘Rims, Shell, 

Eye, Hook and, 418 

Eyelash, 31 
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FIBULA, HUMAN 


Eyes of Cat, 170, 311 
Eyes of Fly, 347 
Eyes of Insects, 439 
Eyes of Snail, 757 


FACE OF WALL, 426 

Facé of Type, 841 

Facsimile Telegraph, 813 

Factory Chimneys, 182 

Fahrenheit Thermometer, 
820 

Faience, 646 

Falcon, 313 

Falcon (cannon), 149 

Falcon, Foot of, 97 

Falconry, 313 

Falling Stars, 846 

Fallow Deer, 237 

Families of Mankind, 517 

Fan, 313 

Fangs, Snake, 758 

Fantail Pigeon, 621 

Fantailed Warbler, 

Farms, Ostrich, 588 

Faroe, Island of, 99 

Faroe Islands, Egg Hunt- 
ing in, 281 

Far-Sighted Eyes, 310, 767 

Farthing, 651 

Fasces, 55 

Fast Day, 415 

Fat, Human, 557 

Fat-Back, 530 

Fathead, 679 

Fathom’, 314 

Fats, 575 

Fats as Food, 349 

Fault in Coal Seams, 195 

Fault in Rock Strata, 694 

Fauna, 22 

Fawn, 237 

Feast of Dolls, 256 

Feather, 314 

Feather Bed, 315 

Feather Fans, 314, 315 

Feather Ornaments, 316 

Feather Robe, 315 

Feathers, 95, 314 

Feathers, Officers’, 744 

Feathers, Ostrich, 315 

Feathers, Peacock, 602 

Feeder of Organ Beliows, 
582 

Feelers, 438 

Feet of Bears, 514 

Feet of Birds, 96 

Feet of Cats, 513 

Feet of Fly, 346 

Feldspar, 316 

Felide, 513 

Felis Domesticus, 24 

Felt, 316 

Feit Carpets, 159 

Felt Hats, 402 

Femur, Human, 521 

Fennel, 316 

Ferre, 513 

Fermentation, 89, 120, 87% 

Ferns, 316 

Ferns in Rocks, 6¢r 

Ferret, 317 

Ferrotype, 617 

Fertilizers, 318 

Fibrous Roots, 635 

Fibula, Human, 521 
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FIDDLE 
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FRENCH ACADEMY 


| Fiddle, 855 
Fiddler Crab, 22c 
Field Guns, 154 
Field, Magnetic, sr¢: 
Field Plover, 640 
Fife, 319 
Fig, 319 
_ Fig, Christians, 138 
Fig-Tree India Rubber, 436 
Figure of Eight Knot, 458 
Figures, Arabic, 571 
Filament of Flower, 
Filbert, 404 
File, 319 
Filigree, 320 
Filly, 419 
Filter, 320 
Finback Whale, 866 
Fingal’s Cave, 174 
Finger-Board, Violin, 855 
Finger-nails, 753 
Fins of Fishes, 330 
Vir, 321 
Fire, 321 
Fire Alarm, 325 
Ant, 27 
Beetles, 327 
Fire Brick, 123 

Clay, 190 
Crackers, 327 
Fire Damp, 462, 527 
Department, 325 
Drills, 323 
Engine, 325 
Escape, 326 
Fire Hang-Bird, 62 
Fire, Towers, 325 
Firearms, 684 
Firefly, 327 
Fireworks, 327 
Fish, #22 : 
Fish Breeding, 332 
Fish Culture, 332 
Fish Hawk, 332 
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Fish Hook, 333 
Fish Joint, 669 
Fish Plate, 669 


Herring, 409 
Mackerel, 504 
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Fishes, Eggs of, 283, 331 
Fishes, Heat in, 405 
Fishes for Aquaria, 33 
Fishing, Bluefish, 110 
Fishing, Cod, 200 
Fishing, Perch, 610 
Fishing, Trout, 834 
Fissipedia, 513 
Fitch, ae 
Fitch’s Steamboat, 782 
Fitchew, 641 : 
Five-Fingered Jack, 775 


Fixed Oils, 575 
Fixed Stars, 773 
Flag, 33 
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Flag, Admiral’s, 335 
Flag, Auctioneer’s, 50 


. 


Flag Day, I 
Fiageolen, ae ey 
Flag Officers, Yacht, ,337 
Flag, President’s, 334 
Flag, Revenue, 335 
preeorore, 600 

ags, Signalling with, 7 
Flag, Sweet, 800 Ae. 
Flags, Weather, 336 
Flags, Yacht, 336 
Flame, 322 
Flame of a Candle, 322 
Flamingo, 338 
Flanders Horse, 424 
Flannel Cloth, 882 
Flannel, Gauze, 371 
Flask, Casting, 777 
Flax, 338 
Flax, Pita, 7 
Flea, 339 
Flea, Eggs of, 340 
Fleas, The Learned, 340 
Flesh, 518 
Flesh-Eating Animals, 
Flesh, Elephant, 303 
Fleshy Fruits, 358 
Fleur-de-Lis, 345, 480 
Flicker, 880 
Flies, Eggs of, 347 
Flint, 340 
Flint-Glass, 374 
Flint-Lock Gun, 341, 685 
Flint and Steel, 325, 341 
Flippers of Whale, 865 
Flittermouse, 75 
Floating Dock, 245 
Flock Paper, 597 
Flood Tide, 822 
Floor Boards, 427 
Floor Cloth, 57 
Flora, 632 _. 
Florentine Diamond, 241 
Florentine Mosaic, 551 
Florida, Orange, 580 
Floss Silk, 749 
Flounder, 341, 630 
Flour, 341 
Flour, Buckwheat, 129 
Flowering Plants, 638 
Flowerless Plants, 638 


Flowers, 342 , 

Flowers, Artificial, 344 
Flowers, Cotton, 217, 342 
Flowers, Emblematic, 345 
Flowers, Glass, 344 
Flowers, Habits of, 344 
Flowers, National, 346 
Flowers, Perfume of, 344 
Flowers, State, 346 
Flowers of Sulphur, 796 
Flowers, Shell, 344 
Fluorine, 340 

Flute, 346 | 

Flute Pipes in Organ, 585 
Flutes of Columns, 207 
Flux in Iron Smelting, 443 
Flux for Solder, 764 

Fly, 346 , 

Fly Fishing, 834 

Fly, Gall, 366 

Flying Fish, 337 

Flying Frog, 358 

Flying Jib-boom, 737 
Flying Squirrel, 348 

Fly Wheel, 781 
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Fly, White Man’s, 85 
Foal, 419 
Fodder, 216 
Fog, 348 
Foil, 349 
Folio, 114 
Follicle, 359 
Font of Type, 842 

349 
Food, Butterflies as, 134 
Food, Digestion of, 789 
Food, Locusts as, 493 
Food of Fowls, 354 
Food of Plants, 634 
Food, Snails as, 757 
Foolscap Paper, 596 
Foot Measure, 350 
Foot, Bones of, 521 
Foot Course, Wall, 426 
Foot of Elephant, Cooking, 


303 
Foot of Mollusk, 541 
Foot of Spider, 770 
Footman, 162 
Foraminifera, 692 
Force Pump, 660 
Fore-and-Aft-Rigged Vessel, 

737 
Forearm, 520, 557 
Forecastle of Ship, 735 
Forge, 350 
Forge Hammer, 398 
Forging Metals, 350, 


713 
Fork, 351 
Forearm, Human, §1 
Form, Book, 658 
Foremast, 736 
Fore Royal Mast, 736 
Forth Bridge, 125 
Forty Immortals, 2 
Fossil Elephant, 516 
Fossils, 278, 691, 695 
Foundation for House, 426 
Founders, Type, 842 
Fount of Type, 842 
Fountain, 351 
Fountain, Soda Water, 763 
Four-in-Hand, 164 
Four-o’Clock Flcwer, 344 
Fowls, 351 
Fowls, Care of, 354 
Fox, 354 
Fox Grape, 388 
Fox Hunting, 355 
Fox and Swan Story, 799 
Foxed Amber, 21 
Foxhound, 251 
Fragmerital Rocks, 693 
Frame of House, 426 
Frame of Piano, 619 
Frame, Picture, 384 
Frame, Roof, 426 
Franconia Caves, 175 
Frankincense, 392 
Franklin and his Kite, 455 
Franklin plants Broom 
Corn, 128 , 
Franklin and Electricity, 


450, 


4555 478 
Franklin’s Stove, 792 
Franklin’s Tame Hare, 399 
Freezing Mixture, 434 
Freezing Point, 433, 820 
French Academy, 2 


FRENCH BRONZE 


French Bronze, 127 
French Chalk, 179, 762 
French Chestnuts, 181 
French Dog Cart, 163 
French Horn, 417 

French Prunes, 659 
French Rose, 696 

French Walnut, 857 
Friendship, Salt Symbol of, 


704 
Friesland Fowl, 353 
Frieze, 207 
Frigate, 735 
Frigid Zones, 466 
Frilled Lizard, 485 
Fringe Tree, 796 
Frisket, Printing Press, 656 
Frit, Glass, 374 
Frog, 356 
Frog, Eggs of, 283, 356 
Frog Farm, 357 
Frog, Horned, 418 
Frog, Railroad, 670 
Frond of Ferns, 316 
Frost, 358 
Frost Grape, 388 
Fruit, 358 
Fruits, Canning, 601 
Fuel, 360 
Fulcrum, sor 
Fulminating Mercury, 
Fulling Wool, 881 
Full-Face Letter, 18 
Fuller’s Teazel, 807 
Fulton, Robert, 782 
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Fungi, 360 
Fungi, Yeast, 892 
Fur, 361 


3 
Fur, Beaver, 83 
Ermine, 864 
Fitch, 641 
Fur, Fox, 356 
Lynx, 499 

Min’ 538 

uskrat, 559 
Otter, 589 
Polecat, 641 
Rabbit, 664 
Sable, 700 
Seal, 718, 720 
Fur, Squirrel, 773 
Furlong, 362 
Furnace, Cementing, 785 
Furnace, Glass, 374 
Furnace for Heating, 792 
Furnace, Iron, 443 
Furnace, Lead, 468 
Furniture, 362 
Fuse, Electric, 296 
Fuse, Shell, 741 
Fusil, 685 
Fusileers, Royal, 685 
Fustic, 365, 876 


GABLE ROOF, 428 
Gaff, 737 
Gaff Topsail, 738 
Gaits of the Horse, 422 
Gale, A, 870 
Galileo’s Telescope, 819 
Galena Ore, 467, 751 
cao 732 

alley, Type, 6 
Gallic nel ; bee 
Gallinz, 97 


gIo 


GOLD LACE- 


Gall Nut, 366 
Gallon, 360 

Galloon, 683 

Gallop of Horse, 422 
Galis, 366 
Galvanic Battery, 
Galvanism, 291 
Galvanization, 445 
Galvanized Iron, 445 
Gamboge, 366 

Game Fowls, 352 

Gander, 385 

Ganges Canal, 144 

Garden Cress, 225 

Garden Snail, 756 

Garlic, 366 

Garnet, 367 

Garter, Knights of, 409 
Garum, 22 

Gas, 300 

Gas Burners, 368 

Gas, Coal, 367 

Gas from Candle Flame, 


291 


322 

Gas Engine, 369 
Gas-Hoiders, 368 

Gas Lighted by Finger, 286 
Gas Meter, 368 

Gas, Natural, 368 

Gas, Peat, 6c6 

Gas Retorts, 367 

Gases in the Sun, 798 
Gasoline, 371, 613 
Gasoline Automobile, 53 
Gasteropods, 545 

Gastric Juice, 789 


! Gathering Table, 114 
{| Gatling Gun, 152 


Gauffering, 345 

Gauge of Railroad, 669 
Gauze, 371 

Gauze, Iron Wire, 463 
Gaza, Gauze from, 371 
Gazelle, 30 
Gazelle-Hunting, 313 
Gear in Machines, 502 
Gecko, 485 

Geissler Tubes, 850 
Gelatine, 371 

Gelatine, Blasting, 381 
Gemini, 895 

Gems, 652 

General Officers, 744 
Genghis Khan and Owl, 590 
Genghis Khan’s Artillery, 


148 
Geographical Mile, 537 


- Geology, 277 


Germ of Egg, 281 

German Flute, 346 
German Ivy, 446 

German Prune, 658 
German Silver, 212, 568 
German Text Letter, 18 
German Toys, 832 

Ghee, 133 

Gherkins, 229 

Giallo Antico Marble, 525 
Giant Clam, 730 

Giant Kangaroo, 451 
Giant’s Causeway, 73, 693 
Gibbous, Meaning of, 549 
Giblets, 386 

Gig, 162 

Gig, Boat, 697 


Gilbert, Dr., mames Elec- 
tricity, 286 
Gilding, 19, 383 


Gilding Books, 115 
Gilding Metals, 19 
Gilding Picture Frames, 384 
Gilding Wall Paper, 597 
Gilead, Balm of, 321 
Gills of Fishes, 329 
Gills of Oyster, 592 
Gilsonite, 49 

Gimlet, 50 
Gimlet-Pointed Screws, 715 
Gimp, 372 

Gin, 372 

Gin, Cotton, 217 
Ginevra, Story of, 498 
Ginger, 372 
Gingerbread, 372 
Gingerbread Tree, 372 
Gingerbread Work, 374 
Ginger Nuts, 372 

Ginger Snaps, 372 
Gingham, 372 

Ginseng, 373 

Giraffe, 373 

Giraffide, 515 

Girder, House, 427 
Girth, Saddle, 7o1 
Gizzard, 95 

Glacial Period, 280 
Glaciers, 277, 434 


Glance Coal, 195 
Glands of Skin, 753 
Glass, 374 


Glass Cutting, 376 

Glass Engraving, 377, 70§ 

Glass, Etching on, 308 

Glass, History of, 379 

Glass Knobs of Telegraph 
Poles, 808 

Glass Marbles, 527 

Glass Mirrors, 533 

Glass Paper, 706 

Glass Paste, 600 

Glauber Salts, 764 

Glaze for Pottery, 646 

Glaze-Kiln, 648 

Clazing Gunpowder, 393 

Glazing Pottery, 648 

Glires, 515 

Globes, Glass, for Fish, 383 

Glove, 379 

Glowworms, 327 

Glucose, 795 

Ee fe 

Glue, Isinglass, 4. 

Glue, Rice, 684 = 

Gluten, 350, 380 

Glycerine, 380 

Glyptodon, 279 

Gnat, 499 

Gneiss, 388 

Gnu, 30 

Goat, 381 

Goat, Rocky Mountain, 30 

Gobeline Tapestry, 803 

Goddess of Harvest, 216 

Goddess of Maize, 215 

Golconda, Mines of, 239 

Gold, 381 

Gold Alloy, 202 

Gold Beater’s Skin} 384 

Gold Beating, 384 

Gold Lace, 384 


GOLD LEAF 


OIL 


Gold Leaf, 383, 384 

Gold Leaf, Boy covered 
with, 754 

Gold, Mannheim, 119 

Gold Pens, 608 

Gold Plating, 534 

Gold, Production of, 382 

Gold Scale, 710 

Gold Thimbles, 821 

Golden Age, 7 

Golden Carp, 383 

Golden Drips, 795 

Golden Eagle, 263 

Golden Plover, 640 

‘Golden Robin, 62 

Golden Rod, 383 

‘Golden Vulture, 855 

_Golden-Winged Woodpeck- 
er, 880 ~-_ 

Goldfinch, American, 892° 

‘Goldfish, 383 ; 

'Gombo, 576 

Gondola, 385 

Good Friday, 413, 415 

| Goodyear, Charles, 437 

' Gooffah, Boat, 73 

Goose, 385 

Goose Feathers, 315 

‘Gooseberry, 386 

Gopher, 386, 651 

'Gopher-Tortoise, 842 

Gorilla, 31 

‘Gordon Press, 658 

'Gorseberry, 386 

'Goshawk, 403 

Gotha Almanac, 17 

Gothic Arch, 38 

Gothic Architecture, 43 

‘Gothic Columns, 208 

‘Gothic Letter, 18 

Gothic Wood-Carving, 878 

Go-to-bed-at-noon Flower, 


344 

Gouber Nut, 602 

Gouge, 184 

Gourd, 386 

Gourd Fruits, 358 

Governor of Engine, 782 

Gowan, 234 

Gown, Academic, 205 

Grade, Meaning of, 669 

Grading, Railroad, 669 

Graft, 386, 637 

Grafting, 387 

Graham, 121 

Graham Bread, 121 

Graham Flour, 341 

Grahamite, 600 

Grain, 359 

Grain Elevators, 303 

Grain, Grinding of, 341 

Grain Tester, 711 

Grampus, 387 

Grand Bank, 
land, 200 

Grand Canal, China, 144 

Grand Duke Diamond, 241 

Grand Falconer, 313 

Grand Piano, 620 

Granite, 387, 693 

Granulated Sugar, 795 

Grape, ae 

Grape Shot, 741 

Grape Sugar, 134, 147, 795 

Graphite, 104, 608 
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HAMBURG FOWLS 


Graphophone, 616 
Graphctype, 655 

Grass, 388 

Grass Cloth, 63 

Grass Cloth Carpets, 160 
Grass Hats, 793 

Grass Hook, 716 

Grass Scythe, 716 
Grasshopper, 389 

Grates, 196 

Graver, 307 

Gravitation, 275 

Gravity Road, 197 

Gray Fox, 356 

Gray Parrot, 598 

Gray Shark, 729 

Gray Snapper, 760 

Gray Snipe, 760 

Gray Squirrel, 772 

Gray Telephone, 817 
Gray Wolf, 874 

Graving Dock, 245 
Gravel, 389 

Great Bell of Moscow, 92 
Great Eastern, 784 
Great Horned Owl, 590 
Great Leaved Magnolia, 512 
Great Organ, 582 
Greathead Railroads, 672 
Grecian Architecture, 41 
Greek Alphabet, 885 
Greek Chariot, 160 
Greek Glass, 379 

Greek Orders, 41, 207 
Greek Ploughs, 639 
Green, 477 

Green Antique Marble, 525 
Green Gage Plum, 641 
Green Monkey, 547 
Green of Plants, 634 
Green Snow, 761 

Green Tea, 806 

Green Turtle, 840 
Green Vitriol, 856 
Greenland Whale, 865 
Greenockite, 138 
Greentail, 530 

Greenwich Observatory, 466 
Gregorian Calendar, 139 
Grenades, 743 
Greyhound, 249 

Griffon, Bearded, 855 
Grindstone, 390 

Grist Mill, 341 

Grits, Oaten, 574 

Grits, Wheaten, 868 
Grizzly Bear, 81 

Groat, 651 

Groats, Oaten, 574 
Grocer’s Scale, 710 
Groove of Type, 841 
Grotto del Cane, 156, 175 
Ground Hog, 879 
Ground Ice, 433 
Ground Nut, 602 
Ground Squirrel, 
Grouse, 390 
Grove Battery; 291 
Grubs, Ant, 26, 438 
Gruyére Cheese, 181 
Guaiacum Gum, 479 
Guanaco, 48 

Guano, 318 

Guano, Fish, 201, 319 
Guard Rails, Railroad, 670 
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Guava, 390 

Guidet Pavement, 600 

Guinea, 651 

Guinea Fowl, 390 

Guinea, Gulf of, 276 

Guinea Pig, 391 

Guipure Lace, 459 

Guitar, 391 

Gull, 391 

Gullet, Human, 520, 788 

Gum, 392 

Gum, British, 392 

Gum Arabic, 12, 392 

Gum Camphor, 142 

Gum, Chewing, 613 

Gum Drops, 147 

Gum Elastic, 436 

Gum Guaiacum, 479 

Gum Mastic, 528 

Gum Myrrh, 562 

Gum, Postage Stamp, 775 

Gum Resin, 392 

Gum Senegal, 1, 392 

Gum, Sunflower, 799 

Gum Tragacanth, 392 

Gumbo, 576 

Gun, 685 

Gun, Breech-loading, 167 

Gun-carriage, Disappearing, 
152 

Gun Cotton, 392 

Gun Deck, 736 

Gun, Dynamite, 152 

Gun, Field, 154 

Gun, Harpoon, 402 

Gun, Machine, 153 

Gun Metal, 127 | 

Gun, Muzzle-loading, 167 

Gun, Rapid-fire, 154 

Gun, Rifled, 151 

Guns, Calibre of, 152 

Gunny Bags, 450 

Gunpowder, 393 

Gunwale of Boat, 607 

Gutenberg, John, 653 

Gutta Percha, 394 

Gypsum, 395; Alabaster, 12 

Gyrostat, 395 


HACK, 162 

Hackling, Flax, 339 
Hackmatack, 464 
Hackney Coach, 164 
Haddock, 396 

Hail, 396 

Hair, 296 

Hair Brushes, 128 
Hair, Cow, 551 

Hair Cloth, 397 

Hair Cloth, Whalebone, 867 
Hair, Felting of, 316 
Hair, Goat’s, 381 

Hair, Human, 397 

Hair Pencils, 129 

Hair Seal, 718 

Hair, Uses of Human, 397 
Hair Worm, 883 
Halcyon, 453 

Half Cent, 178 

Half Hitch Knot, 458 
Half Penny, 651 
Half-Winged Insects, 441 
Halibut, 397 
Hallowe’en, 413 
Hamburg Fowls, 353 


HAMES 


Hames, 400 
Hamilton Castle Cattle, 174 
Hammer, 397 
Hammer of the Ear, 270 
Hammer of Gun, 685 
Hammer Oyster, 730 
Hammer of Piano, 619 
Hammer, Pneumatic, 9 
Hammer, Power, 399 
Hammer, Steam, 398 
Hand, Bones of, 521 
Hand Brake, 325 
Hand Grenades, 743 
Hand Hammer, 398 
Hand Mirrors, 539 
Hand Net, 568 
Hand Screws, 189 
Hand-Winged Animals, 515 
Handles, Knife, 457 
Handsaw, 709 
Hang-Bird, 62 
Hanno’s Lion, 482 
Hansom, 162 
Haplodontide, 515 
Harbor Seal, 718 
Hard Clam, 188 
Hard Coal, i94 
Hard-Head Shad, 530 
Hard Rubber, 437 
Hard Water, 860 
Hare, 399 
Hare, Kangaroo, 451 
Haricot, 80 
Harmonium, 585 
Harness, 399 
Harness of Reindeer, 680 
Harp, 401 
Harp Seal, 719 
Harpoon, 402, 866 
Harpsichord, 619 
Harpy Eagle, 263 
Harquebus, 685 
Harrow, 402 
Harrow, Ice, 434 
Hart, 236 
Hartshorn, 21 
Hartshorn, Burnt, 113 
Harvest-Fish, 133 
Hassar Fish, 332 
Hasty Pudding, 216 
Hat, 402 
Hat, Beaver, 83 
Hatchet, 57 
Hatching of Chicks, 354 
Hats, Beaver, 83 
Hats, Straw, 794 
Hautboy, 403 
Havana Cigars, 187 
Havoc, Meaning of, 404 
Havre de Grace Bridge, 124 
Hawk, 403 
Hawk, Duck, 313 
Hawk, Moth, 553 
Hawking, 313 
Hawk’s-Bill Turtle, 831, 841 
Hawser-Laid Rope, 696 
Hawthorn, 404 

ay, 404 
Haze, 348 
Hazel Nut, 404 
Head, Electrified, 289 
Head, Human, 519 
Header, Cod, 200 
Headers in Masonry, 426 
Heading of Tunnei, 835 
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Healds of Loom, 494 
Hearing, 269 

Heart, Human, 106, 518 
Heart Wood, 636 

Heat, 405 

Heat, Boiling, 778 

Heat, Conduction of, 406 
Heat from Lime, 480 
Heat, Radiation of, 406 
Heat of the Sun, 798 
Heath, 407 

Heather, 407 

Heavenly Bodies, 846 
Heavy Spar, 69 

Hebler Rifle, 687 
Hebrew Architecture, 4o 
Hedge Hog, 407, 642 
Heidelberg Town Clock, 


192 

Heliogabalus’s Tigers, 823 

Helix, 507 

Helmont, Van, names Gas, 
369 

Helve, Ax, 54 

Helve, Scythe, 715 

Hematite Iron Ore, 442 

Hemiptera, 441 

Hemdurgan, 606 

Hemispheres, 272, 465 

Hemlock, 408 

Hemlock, Poison, 408 

Hemp, 408 

Hemp, Manila, 522 

Hen Hawk, 136, 403 

Henrietta Cloth, 882 

Henry Rifle, 686 

Heppelwhite Furniture, 364 

Herb, 632 

Hercules, Pillars of, 257 

Herd’s Grass, 388 | 

Hermaphrodite Brig, 737 

Hermit Crab, 220 

Herodiones, 98 

Heroic Age, 7 

Heron, 408 

Heronries, 400 

Herring, 409 

Herring Gull, 391 

Herschel’s Telescope, 817 

Herse, Parchment, 598 

Hertzian Waves, 812 

Hibernation, 681 

Hickory, 410 

Hide of Animals, 469 

Hide of Horse, 424 

Hide of Hippopotamus, 410 

High Bridge, New York, 


124 d 
High Pressure Engine, 781. 


High Water, 822 

Hind, 236 

Hinny, 557 

Hip Bones, Human, e2t 
Hip Roof, 428 
Hippopotamide, 515 
Hippopotamus, 410 
Hitches, Rope, 458 
Hoar Frost, 358 

Hock of Horse, 420 
Hock Wine, 411 

Hoe, 411 

Hoe-Cake, 216 

Hoe Printing Press, 657 
Hog, 411 

Hog and Rattlesnakes, 759 
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ee 


Hogshead, 72 
470 

Holder, Gas, 368 
Holderness Cattle, 
Holibut, 397 
Holiday, 412 f 
ees Submarine Boat, 

13 
Hollands, 372 
Holly, 415 
Hollyhock, 416 
Holm Oak, 573 


174 


| Housing Pigeon, 622 


Holy Innocents’ Day, 413 
Hominy, 216 

Hone, 416 

Honey, 87, 416 

Honey Bee, 85 

Honey Comb, 85 
Honey, Humble Bee, 430 
Honey, Linden Flower, 481 
Honey Locust, 493 
Honeycomb Bag, 791 
Honiton Lace, 459 
Hood, Academic, 205 
Hoof, 416 

Hoofs and Horns, 753 
Hook and Eye, 416 
Hook and Ladder, 326 
Hook, Limerick, 333 
Hookah, 629 

Hoops, Barrel, 94 
Hoosac Tunnel, 836 
Hops, 417 

Horizon, 271 

Horn, 417 

Horn Bug, o1 

Horn (music), 417 
Hornbiende, 418 
Horned Frog, 418 
Horned Horse, 30 
Horned Owl, 590 
Horned Pout, 173 
Horned Toad, 418 
Hornet, 418 

Horns, Antelope, 29 
Horns, Deer, 236 
Horns of Saddle, 7o1 
Horse, 418 
Horse Chestnut, 424 
Horse Hair, 397 
Horse Hoe, 412 

Horse, Horned, 30 
Horse Mackerel, 110, 839 
Horse Power, 297, 782 
Horse Radish, 424 
Horse Railroad, 673 
Horse-Timers, 859 
Horse, Uses of the, 424 
Horsefoot, 425 
Horseshoe, 425 
Horseshoe Arch, 37 
Horseshoe Crab, 425 
Horseshoe Magnet, 506 
Horseshoe Nail, 563 
Hose Cart, 326 

Hose, Fire, 325 
Hospital for Cats, 169 
Hospitals, Movable, 21 
Hotchkiss Gun, 154 
Hotchkiss Rifle, 687 
Hound, 246 

Hound, German Boar, 243 
Hour, 139 

Hour Glass, 425 
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House, 426 

House Fly, 347 
House Raising, 428 
House Sparrow, 767 
House Telegraph, 811 
House Wren, 884 
Houses, Ants’, 26 
Houses, ice, 434 
Houses, Tea, 806 
Howe Sewing Machine, 726 
Howitzer, 150 
Howlers, 547 
Hubbard Squash, 772 
Huckleberry, 430 
Hull of Ship, 735 
Human Albino, 12 
Human Hair, 397 
Human Skeleton, 519 
Human Vertebre, 24 
Humble Bee, 430 
Humble Bees and Pollen, 


344 
Humboldt’s Lily, 480 
Humerus of Arm, 520 
Humming Bird, 431 
Humming Bird Moth, 554 
Humors of Eye, 309 
Humpback Salmon, 703 
Hunting Eagle, 264 
Hunting Foxes, 355 
Hunting Kangaroos, 451 
Hunting Leopard, 472 
Hunting Lions, 483 
Hunting Llamas, 486 
Hunting Prong-Horns, 30 
Hunting Raccoons, 665 
Hunting Tigers, 823 
Hunting Wild Turkeys, 838 
Hurricane, 870 
Hurtleberry, 430 
Husking Parties, 216 
Hutch, Rabbit, 665 
Hydraulic Cement, 177 
Hydraulic Press, 862 
Hydraulic Ram, 862 
Hydrochloric Acid, 3 
Hydrocyanic Acid, 3 
Hydrogen, 322, 431 
Hydrophobia, 247 
Hydrostatic Press, 862 
Hydrosulphides, 532 
Hydroxides, 532 
Hyena, 432 
Hyenide, 514 
Hymenoptera, 440 
Hystricide, 515 


IBIS, 433 

Ibycus, Cranes of, 222 
Ice, 433 

Ice, Artificial, 434 

Ice Cream, Freezing, 406 
Ice Cutting, 434 

Ice Houses, 434 

Ice Islands, 434 

Ice Machines, 407 

Ice Palace, Russian, 435 
Ice, Rivers of, 277 

Ice Yachts, 891 
Icebergs, 434 

Iceland, Horses of, 422 
Iceland Moss, 473 
Icelandic Side Saddle, 7o1 
Ichthyosaurus, 279 
Igneous Rocks, 278, 692 
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Iguana, 485 

mago, 440 

Imbricated Turtle, 831 
Impennes, 99 

Imperial Bushel, 132 
Imperial Gallon, 366 
Imposing Stone, 654 
Impurities of Blood, 109 
Inauguration Day, 415 
Incandescent Lamp, 294 
Incas’ Road, 688 
Incense, 435, 611 
Incense, Amber, 20 
Inch, 436 


Incisor  —eeth, 521 


_Inclined Plane, 503 


Indelible Ink, 438 

Independence Day, 415 

India Ink, 438 

India Muslins, 560 

India Paper, 557 

India Rubber, 436 

India Rubber Combs, 208 

India Rubber Thimbles, 821 

India Shawls, 167 

Indian Architecture, 40 

Indian Corn, 215, 723 

Indian Fig, 138 

Indian Hunting, 30 

Indian Pipes, 629 

Indian Ponies, 424 

Indian Rhinoceros, 683 

Indian Summer, 413 

Indians of America, 517 

Indigo, 437 

Indigo Color, 478 

Indorsement, 64 

Induction Coil, 508 

Induction, Electro-magnet- 
ic, 508 

Infantry Uniforms, 744 

Infiltration, Stone Made by, 
690 

Ingot, 202 

Ingots, Steel, 785 

Ingrain Carpet, 159 

Ink, 438 

Ink, Cuttle Fish, 438 

Innocent VIII., Pope, 109 

Inorganic Substances, 693 

insect, Lac, 459 

Insectivora, 515 

Insects, 438 

Insects, Classification of, 


440 , 
Insects’ Eggs, 439 
Insects in Amber, 20 
Instruments of Music, 581 
Insulators, 287 
Intaglio, 243 
Interest on Money, 65, 138 
Tnternational Date Line, 

825 
Intestines, 518 
Invertebrata, 23 
Todides, 532 
Todine, 441 
Tonic Order, 41, 208 
Tridium, 441 
Tris, 480 
Iris of Eye, 309 
Trish Moss, 722 
Trish Potato, 645 
Iron, 442 
Tron Age, 7, 176. 518 


Iron Bridge, 124 

Iron Cables, 137 
Iron Castings, 443 
Iron-Clad Ships, 45 
Iron, Galvanized, 895 
Iron Mountain, 442 
Iron Pavement, 600 
Iron Pyrites, 796 
Iron Safes, 7o1 

Iron Shears, 714 
Iron 


_ ents to Queen, 800 
isabella Grape, 388 
Isinglass, 445 


I-land, 277 
Isochronism, 191 
.sothermal Maps, 523 


Italian Paste, 500 
Italic Letters, 18, 842 
I ory, 445 

Ivory Fans, 314 
Ivory, Vegetable, 446 
Ivory Veneer, 854 
Ivy, 446 

Ivy Poison, 446, 797 


JACK, 625 

Jack Plane, 631 

Jack Rabbit, 399 

Jackal, 447 

Jackets, Cork, 215 

Jacobin Pigeon, 622 

eee 661 
ack-screw, 504 

Jade, 447 

Jadeite, 447 

Jaggery, 199 

Jaguar, 447 

Jamaica Pepper, 16 

Jamaica Rum, 698 

Japan Lily, 480 

Japan Sea, 276 

Japanese Bronzes, 533 

Japanese Cement, 684 

Japanese Fans, 314 

Japanese Feast of Dolls, 
256 

Japanese 

Japanese 

Japanese 

Japanese 


Kites, 454 
Lacquer, 460 
Legend, 806 
Mirrors, 538 
Japanese Umbrellas, 845 
Japanese Writing, 885 
Jar, Leyden, 290 

Jar, Making a, 647 
Jasper, 5, 448 

Java Coffee, 202 

Jaw, 519 

Jawbones, Human, 519 
Jaw of Spider, 769 
aes Fish, 448 

Jennet, 423 

Jerked Beef, 88 

Jersey Cattle, 174 
Jerusalem Artichoke, 48 
Jet, 437, 449 | 
Jetties, Port Said, 121 
Shebike at Foil, 349 
Jewelry, Coral, 213 
tee India Rubber, 437 
Jewelry, Jet, 449 

Jew’s Harp, 449 

ews in World, 522 


JIB-BOOM 


Jib-boom, 737 


Dory, 69€ - 


oint, Joggle, 449 
Joints in Masonry, 425 
Joist, House, 427 
Jolly Boat, 697 
Jordan Almonds, 17 
Journal, Railway, 37 
Jugglers and Fans, 314 
Jugglers, Indian, 759 
Jujube, 449 
sae Calendar, 139 

uliana Plum, 658 
June Bug, 91 

une Grass, 388 

une Rose, 696 

uno, Flower of, 345 

ungfrau Railway, 675 
joer Lieutenant, 744 

uniper, 449 

upiter, Planet, 450 

upiter Serapis, Temple of, 

542 

ustifying Type, 653 

ustinian J., Emperor, 751 

ute, 450 
Jute Carpets, 159 


KAINITE, 319 

Kale, 137 
Kaleidoscope, 451 
Kalmia, 467 
Kalsomine, 593 
Kangaroo, 451 
Kaolin, 190, 649, 650 
Kapa Cloth, 557 
Karat, Gold, 383 
Karnak, Temple at, 39 
Katydid, 389 


Keg, 72 

Keitloa, 683 

Kelp, 763 

Kentucky Ax, 55 
Kermes Oak, 573 
Kernel, 634 
Kerosene, 452, 612 
Kerseymere, 168 
Kettle Drum, 264 
Key Fruit, 359 

Key, Telegraph, 808 
Keyboard of Piano, 620 
Keyboards of Organ, 584 
Keys, 488 

Khaki, 744 
Kicking-Strap, gor 
Kid, 381 

Kid Gloves, 381 

Kid Leather, 381, 470 
Kidderminster Carpets, 158 
Kidney Bean, 80 
Kidneys, 109, 518 
Kiel Canal, 143 
Killdee Plover, 640 
Killer, 387 

Kiln, Brick, 122 
Kiln, Glaze, 648 
Kiln, Lime, 480 

Kiln, Pottery, 648 
Kinetograph, 616 
King of Beasts, 483 
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LENS 


King of Bells, 92 

King Crab, 425 : 
King Charles Spaniel, 251 
King Fish, 869 
King, Nitrate, 318 
King-Post Roof Frame 
King Salmon, 703 
King Truss, 428 
Kingdom, Vegetable, 632 
Kingdoms of Nature, 300 
Kingfisher, 452 
Kingfisher, Foot of, 97 
King’s Staple, 712 
Kirschwasser, 181 
Kitchen-Midden, 453 
Kite, 453 

Kite, Paper, 453 

Kite, Scientific, 455 
Kitty Wren, 883 

Klipfish, 201 

Knee-Pan, Human, 521 
Knife, 456 

Knitting Machine, 788 
Knives, Bronze, 456 
Knobbed Rack, 722 
Knot, Distance, 494 
Knots, 457 

Kobolds, 197 

Koh-i-noor Diamond, 241 
Koumiss, 424 
Krag-Jorgensen Rifle, 687 
Kraken, 544 

Kropatsheck Rifle, 687 
Krupp Gun, 151, 154 
Krupp’s_ Foundry, 227 
Krupp Works, Great Ham- 
‘mer of, 399 
Ktypography, 843 
Kimmel, 156 
Kupfernickel, 568 
Kyanizing, 877 


LABOR DAY, 415 
Labyrinth, 39, 210 
Labyrinthodon, 279 
Lac, 459 

Lac-Dye, 459 

Lace, 459 

Lace Frame, 460 

Lace, Thread for, 459 
Lacquer, 211, 460 
Lacquer Varnish, 211 
Lactic Acid, 537 
Lactucarium, 472 
Ladders, Extension, 325 
Lady Bird, 460 

Lady Bug, 460 

Lady Day, 413 

Lager Bier, 89 

Laid Paper, 596 

Lake Color, 198 

Lake Dwellings, 461 
Lake Iron Ore, 442 
Lake Pike, 624 

Lake Superior Copper, 211 
Lake Water, 859 
Lallement Cycle, 231 
Lammas Day, 413 
Lammergeyer, 856 


428 


Lamp, 462 
Lamp, Arc, 294 
Lamp Bird, 392 


Lamp Biack, 463 
Lamp, Incandescent, 294 
Lamp, Safety, 462 


Lamprey, 463 
Land, 276 
Land and Water, 276 
Landau, 164 
Landaulet, 163 
Landes, Stilts in the, 787 
Languedoc Canal, 144 
Lapis Lazuli, 463 
Lapland Cheese, 181 
Lapland Reindeer, 679 
Lap-Streak Boat, 697 
Larboard, 735 
Larch, 464 
Lark, 464 
Lark, Foot of, 97 
Larva, 439 
Larva, Ants’, 26 
Larva, Beetles’, 90 
Lasso, 420 
Last, Shoe, 740 
Lateen Rig, 733 
Lath, 464 . 
Lath, Roofing, 464 
Lathe, 464 
Lathe, Potter’s, 647 
Latitude, 465 
Laudanum, 578 
Launch, 697 
Laurel, 345, 466 
Laurel Magnolia, 512 
Lava, 467 
Lavender, 467 
Law, Periodic, 298 
Lawn, 141 
Lawn Mowers, 555 
Lawton Blackberry, 104 
Layers, Plant, 638 
Leach Tub, 643 
Lead, 467 
Lead Pencils, 608 
Lead Pipe, 468 
Leaded Type, 654 
Lead, Uses of, 469 
Leaf Pores, 634 
League, 469 
Lean-to Roof, 428 
Leap of a Flea, 340 
Leap Year, 139 
Learned Fleas, 340 
Leather, 469 
Leather, Alligator, 16 
Leather, Ass, 50 
Leather, Caribou, 238 
Leather, Kangaroo, 452 
Leather, Russia, 470 
Leather Scraps, 470 
Leather, Seal, 719 
Leaven, 120 
Leavened Bread, 120 
Leaves of Plants, 637 
Lebanon, Cedar of, 176 
Lebel Rifle, 687 
Leclanché Battery, 291 
Lee Rifle, 686 
Leech, 883 
Leek, 578 
Leek of Wales, 346 
Leghorn Hats, 794 
Legs, Human, 520 
Legs, Insects, 438 
Legume, 359 
Legumine, 350 
emming, 470 
Lemon, 471 
Lens, 390, 471, 817 


LENSES OF EYE 


Lenses of Eye, 310 
Lent, 413 

Leo, 89 

Leopard, 472 
Lepidoptera, 440 
Leporide, 515 
Letter Balance, 712 
Letter, Black, 18 


Letters, 78, 884 
Letters, Italic, 18 
Letters, Roman, 18 
Letters, Scripi, 18 
Lettuce, 472 
Level, 472 


Level of Water, 861 
Levels, Canal, 143 
Lever, 501 

Lewis, 473 

Ley, 762 

Leyden Jar, 290 
Liberian Coffee, 202 
Liberty Bell, 92 
Libra, 89s , 
Lichens, 473 


| Lice, 497 


Licorice, 473 

Liége Pigcon, 623 
Lieutenant, 744 
Lieutenant-Colonel, 744 


_ Lieutenant-Commander, 744 


_ Lieutenant-General 
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Life Preservers, Cork, 215 


Lift, 3 


fo) 
| Lifting Siacils 504. 
_ Ligaments, 522 


Light, 474 

Light, Colors of, 477 
Light, Electric, 293 
Light, Magnesium, 505 
Light of the Planets, 847 
Light of the Sun, 474 
Lighthouse, 477 


Lightning, 478 
Lightning’ Bug, 327 
Lightning Rods, 479 


Lightning Spring Bath, 327 
Lignite, 195 


‘Lignum Vite, 479 
iWEilac, 
Lilies, Brush, 128 


479 » 


Lily, 345, 479 

ima Bean, 80 

Limber of Gun, 154 
Lime, 138, 480 

Lime, Chloride of, 185, 481 
Lime Fruit, 471 

Lime Tiln, 480 

lime Tree, 481, 879 
limerick Hooks, 333 
Limerick Lace, 459 
Limestone, 480, 692 
Limestone, Lithographic, 


483 
Limicole, 98 © 
Limpet, 481 
Lincoln’s Birthday, 415 
Linden, 481, 
Line Engraving, 307 
Linen, 481 
Linen Damask, 235 
Ling, 807 
Link, Chain, 171 
Linseed, 339, 481 
Linseed Oil, 482 
Lion, 482 


Lion, American, 219 
Lion and jachal, 447 
Liquid, Meaning of, 300 
Liquorice, 473 
Liquors, Distilled, 13 
Lisle Lace, 459 
Litharge, 469 
Lithograph, 483 
Litmus, 473, 484 
Little-Horned Owl, 590 
Live Oak, 573 

Liver, Human, 518 


Tavingstone on Lions, 483 
Lizard, 485 

Lizards, kggs of, 283 
Liama, 480 


senger, 492 
Locust, 492 
Locust Tree, 493 
Log of Ship, 404 
Loggerhead Turtle, 840 
Logwood, 494, 876 
Lombardy Poplar, 642 
London Bridge, 3124 
London Sewers, 725 
Long Bow, 118 
Longipennes, 98 
Long Island Oyster Beds, 


592 
Longitude, 465 
Long Primer Type, 842 
Long-Staple Cotton, 217 
Long-Staple Wool, 881 
Looking Glass, 538 
Loom, 494 
Loon, 496 

oopers, 172 
Loop of Button, 135 
Loop Stitch, 726 
Lord Rosse’s Telescope, 818 
Lord of the Rubies, 698 
Lotophagi, 496 
Lotus, 496 
Louisiana Heron, 409 
Louisiana, Pelican Emblem 


of, 607 
Louisville Bridge, 125 
Louse, 497 
Love Apples, 827 
Lower-Case Letters, 842 
Low-Pressure Steam En- 
gine, 780 : 
Low Sunday, 41 
Low Water, 822 
Lozenges, 148 
Lucerne, 15 
Lucifer Matches, 529 
Lug Foresail, 736 
Lugger, 738 
umber, 408, 875 
Lunar Caustic, 174, 7§2 
Lungs, 497, 520 
Lung Arteries, 107 


a a 


“Machine, 


MAGNETS 


Luray Cavern, 175 
Lye, 643 

Lyons Town Clock, 192 
Lynx, 499 
Lyre, 499 
Lyric Poetry, 499 


MACADAM ROAD, 68 
acaroni, 500 

Macaw, 598 

Mace, 572 

Mecer geo, Perfumes 
II 

Machine, Brick, 122 

Machine, Coin, 20 

Machine, Cotton 
218 


Oy, 


pinning, 


Dredging, 260 
Machine Gun, 153 
Machine, Hat Body, 402 
Mee Hook and Eye, 
41 
Machine, Horseshoe, 425 
Machine Lace, 460 
Machine, Nail, 563 
Machine, Needle, 565 
Machine, Paper Making, 


59 
Machine, 
Machine, 
Machine, 
Machine, 
Machine, 


Paper Pulp, 596 
Peat, 606 

Pin, 625 
Planing, 631 
Rope Spinning, 


Roving, 218 


Machine, Screw, 715 

Machine, Sewing, 725 

Machine, Shoe Making, 
740 

Machine, Straw Sewing, 


793 
Machine, Thimble, 821 
Machine, Watch Making 
859 
Machines, 500 
Mackerel, 504 
Mackerel Shark, 729 
Mackinaw Trout, 703 
Macrochires, 97 
Macropodide, 516 
Madder, 505 
Madeira Nut, 857 
Madeira Wine, 872 
Madonna Lily, 480 
Madrina, 557 
Magazine Rifle, 686 
Magenta, Color, 266 
Maggot, 347 
Magnesia, 505 
Magnesia, Greece, Magnet 
named from, 505 
Magnesium, 505 
Magnet, 505 
Magnet, Electro-lifting, 223 
Magnetic Field, 510 
Magnetic Iron Ore, 442 
Magnetic Needle, 209 
Magnetic Poles, 506 
Magnetism, 505 
Magnetite, 442 
Magneto-Electricity, 508 
Magnets, Electro, 507, 809 
Magnets, Field, 510 
Magnets, Iron and Steel, 


595 


MAGNET, TELEPHONE 


Magnets in Telephone, 814 
Magnifying Glass, 391, 536 
Magnitudes of Stars, 774 
Magnolia, 512 

Magpie, 512 

Maguey, 6 

Mahogany, 363, 512 
Maiden Hair Fern, 317 
Main Deck, 735 
Mainmast, 736 

Mains, Electric, 511 
Mainspring, Watch, 859 
Maize, 215 

Maizena, 216 
Majolica, 646 
Major, 744 
Major-General, 744 
Malacca Canes, 678 
Malachite, 211 
Malachite, Veneer, 
Maiaga Raisins, 677 
Malaga Wine, 872 
Malay Fowls, 352 
Malay Race, 517, 522 
Malic Acid, 3 
Mallard, 265 


854 


Malleability, Meaning of, 
384, 531 

Malleable Iron, 444 

Malt, 89 


Malta Orange, 580 
Maltese Cat, 169 

Maltese Work, Filigree, 320 
Mammals, 513 

Mammals, First, 279 
Mammals, Classification of, 


513 

Mammee Apple, 33 

Mammoth, 279, 516 

Mammoth Cave, 175 

Mammoth, Ivory from Fro- 

zen, 446 

Mammoth Tree, 724 

Man, 516 

Man, Descent of, 517 

Man-Eater Shark, 728 

Man, Facts about, 521 

Manchester Canal, 144 

Manchester Coppy, 144 

Mandarin Orange, 580 

Manco Capac, 219 

Mandibles, 439 

Mandioc, 168 

Mandolin 522 

Mandrel, 464, 468, 500 

Mandrill, 58 

Mandubi, 602 

Man-eater, 729 

Manganese, 522 

Mangel Wurzel Beet, 90 

Mango, 522 

Manhattan Bridge, 126 

Manila, 522 

Manioc, 168 

Mankind, Classification, 521 

Manna, 49 

Mannheim Gold, 119 

- Mannlicher Rifle, 687 

Mansard Roof, 428 

Mantle of Sandwich Island 
Kings, 315 

Mantle of Oyster, 730 

Mantles, Indian Feather, 


431 
Manual of Organ, 582 


_Maps, 
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Manure, 317 

Manure, Bone, 113 
Manuscript, 114 
Manyplies, 791 

Manx Cat, 169 

Map, 523 

Maple, 524, 876 

Maple Sugar, 524, 795 
Maps, Coloring, 523 
Copper-Plate, 484 
Maracaibo Coffee, 202 
Maraschino, 181 
Marble, 524 

Marble, Mexican, 536 
Marbles, Playing, 526 
Marble Statues, 776 
Marconi, Guglielmo, 812 
Mardi Gras, 413 

Mare, 419 

Mare’s Milk, 181 
Mare’s Tails, 194 
Mariner’s Compass, 209 
Marjoram, 526 

Mark Antony’s Lions, 482 
Marks, Mint, 203 
Marking Ink, 438 
Marl, 190, 692 

Marlin Rifle, 687 
Marmalade, 526 
Marmosets, 548 
Marmots, 526 

Marrons, 181 

Marrow Squash, 772 
Mars, Planet, 527 
Marsh Gas, 527 

Marsh Hen, 668 

Marsh Iron Ore, 442 
Marsupialia, 515 
Marten, 527 
Martin, 528 . 
Martingale, 400 

Rifle, 686 


Martini-Henry 

Martinmas, 413 

Marver, Glass Makers’, 
tL], 325 


Mary’s Grass, 473 
Maskalonge, 625 
Masks, 598 
Mason Spiders, 770 
Masonry, 426 

Massa Bowls for Pipes, 629 
Master’s Hood, 205 
Mastic, 528 

Mastiff. 252 

Mastodon, 279, 528 

Masts of Schooner, 738 
Masts of Ship, 736 

Mat, 528 

Match, 529 

Match-Lock Gun, 685 
Matrix, Concrete, 210 
Matrix of Die, 243 
Matrix of Tyne, 842 

Matt) 211 

Mattresses, 84, 317 
Maundy Thursday, 414 
Mauser Rifle, 687 
Mausoleum, 42 

Mauve, Color, 266 
Maxille, 439 
Maxim Gun, 154 
Maxim Rifle, 687 
May Bug, 91 
Mead, 416 
Meadow Mouse, 
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MILK, GOATS 


Meal, 342 

Meal, Corn, 216, 342 

Meal, Horse Chestnut, 424 

Meal, Oat, 342 

Meals, Regular, 790 

Measures, Coal, 195 

Measuring Worms, 172 

Meat, Salt, 12 

Meat, Smoked, 225 

Mechanical Powers, 50e¢ 

Mechlin Lace, 459 

Medals, Dies for, 243 

Medoc Wine, 872 

Medford Rum, 698 

Medicine, Iron in, 

Meerschaum, 628 

Megaphone, 834 

Megatherium, 255 

Melodeon, 585 

Melon, 529 

Melton Cloth, 882 

Memorial Day, 414 

Memphis Bridge, 125 

Menageries, Lions in, 482 

Menai Strait Bridge, 124 

Mendelejefi’s Law, 298 

Menhaden, 530, 708 

Mercury, 530 . 4 

Mercury, Freezing Point 
of, 820 

Mercury, Planet, 531 

Mercury Thermometer, 819 

Mercury Vine, 446, 797 

Meridians, 465 

Merino, 882 

Merino Fowl, 353 

Mermaids Purses, 284 

Merrimac and Monitor, 45 

Meshes in Nets, 587 

Metal, 531 

Metal Planer, 631 

Metal Shears, 773 

Metal Statues, 777 

Metal Toys, 832 

Metal Type, 843 

Metai Work, 532 

Metalophone, 832 

Metals, Gilding, 19 

Metals known to Ancients, 


531 
Metals, Welding, 2 
Metazoans, 23 
Meteorology, 4 
Meteors, 4, 846 
Meter, Gas, 368 
Mexican Onyx, 535 
Mezcal, 6 
Mezzotint Engraving, 308 
Mica, 536 
Mice, 554 
Michaelmas, 413 
Michigan Rose, 606 
Microscope, 536 
Midrib of Leaf, 637 
Midsummer Day, 413 
Middle Ages, 7 
Mignonette, 346 
Mildew, 361 ~ 
Mile, 536 
Mile, Fastest Run, 423 
Mile, Fastest Trotted, 423 
Military Academy, 2 
Milk, 350, 537 
Milk, Condensed, 48, 537 
Milk, Goat’s, 381 
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MILK, MARE’S 
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Milk, Mare’s, 424 

Milk, Reindeer, 679 
Milkweed, 537 

Milky Way, 774 

Mill, Sugar, 794 
Millcake, Gunpowder, 393 
Millet, 537 
Milling Coins, 203 
Milling Lead, 468 
Mills, Flour, 341 
Milwaukee Brick, 
Mind, 566 
Mineral Kingdom, 301 
Mineral Water, 157, 860 
Miner’s Lamp, 462 
Minerva, Owl Sacred to, 


29° 
Mine, Coal, 195 
Mines, Carbonic Acid in, 
156 
Mines, 


122 


Diamond, 239 
Mines, Lead, 467 
Mines, Salt, 703 
Minié Ball, 131 
Mining Ants, 23 
Mining Coal, 195 
Mining Gold, 382 
Mining Placer, 382 
Minion Type, 842 
Mink, 538 

Minnow, 234, 538 
Mint, 538 

Mints, United States, 203 
Mirror, 538 


Mist, 348 
Mitrailleur, 152 
Mitre, 539 
Mizzenmast, 736 
Moa, 539 


Moccasin, 740 
Mocha Coffee, 202 
Mocking Bird, 540 
Model of Statue, 776 
Models, Wax, 863 

Models, Yacht, 886 
Mohammedans in World, 


Gee 
Molar Teeth, 520 
Molasses, 795 
Mole, 540 
Mole at Algiers, 121, 210 
Mole Cricket, 225 
Molecule, 208 
Molecular Theory, 298 
Mole-Hill, 541 
Mollusca, 23 
Mollusks, 23, 541 
Mollusks, Eggs of, 285 
Money, 546 
Money, Coining, 203 
Money, Dies for Coining, 


243 

Mongolian Race, 517 
fonitor Lizard, 485 

Monitors, 564f 

Monk. 1 

Monkey, 547 

Monkey-Wrench, 884 

Monkeys and Brazil Nuts, 
120 

Monkeys, Trained, 548 

Monocotyledons, 635, 724 

Monolith, 39 

Monotype, 655 

Monsoon, 870 


Mont Blanc, Cooking on, 


779 
Mont Cenis Tunnel, 836 
Montgolfier’s Balloon, 60 
Months, Names of, 139 
Montreal, Bell in, 92 
Moon, 549 
Moon Dial, 190 
Moon, Looks of the, 550 
Moonlight, Rainbow in, 676 
Moons, 846 
Moons of Mars, 527 
Moons of Jupiter, 450 
Moons of Saturn, 708 
Moorish Arabesques, 37 
Moorish Architecture, 43 
Moose, 238 
Moquette Carpets, 158 
Mordants, 266 
Morea, Name of the, 751 
Moreen, 882 
Morning Glory Flower, 342 
Morning Glory Seed, 723 
Morocco Vesther. 470 
Morris Canal, 144 
Morse, 858 
Morse Alphabet, 810 
Morse Telegraph, 807 
Mortar (cement), 55! 
Mortar (cannon), 150 
Mortar-board Cap, 205 
Mortise, 551 
Mosaic, 551 
Moscow, Great Bell of, 92 
Moselle Wine, 872 
Mosquito, 552 
Mosquito, Eggs of, 285, 552 
Mosquito Hawk, 259 
Moss Agates, 5 
Moss, Bread made of, 342 
Moss-Bunker, 530 
Mosses, 553 
Moss, Iceland, 473 
Moss Rose, 696 
Moth, 553, 
Moth Caterpillars, 172 
Moth Pupa, 172 
Moth, Silkworm, 749 
Mother Cary’s Chicken, 392 
Mother of Pearl, 554, 731 
Motion of the Earth, 272 
Motion of the Sun, 798 
Motions of Sun and Stars, 


271 
Motor Cycle, 233. 554¢ 
Motor Boat, 554¢; Sled 554¢ 
Motor, Electric, 295, 297 
Motor, Explosion, 554 
Motor, Hydraulic, 554 
Motor, Internal Combus- 
tion, 554 
Motor Nerves, 567 
Motor, Thermic, 554 
Mould, 361 
Mould Board, Plough, 640 
Mould for Metal Statue, 


Vig 
Wad; Paper, 596 
Mould, Type, 842 
Moulding Giass Bottles, 
117 
Moulds, Pottery, 647 
Moulds, Sand, 532 
Mound Builders, 518, 63° 
Mountain Ash, 49 


MUSSEL 


Mountain Birch, 94 
Mountain Cat, 219 
Mountain, Highest, 280 
Mountain Meal, 342 
Mountain Railroad, 675 
Mountains, 277 
Mountains Changed by Wa- 
ter and Frost, 277 
Mountains, Forming of, 
278 
Mountains, Measuring 
Height by Barometer, 7& 
Mountains in Moon, 550 
Mouse, 554¢ 
Mousquet, 685 
Mousseline-de-laine, 
882 
Mouth-Piece, Telephone, 815 
Mouth-Pieces for Pipes, 629 
Moving Pictures, 554¢ 
Mowing Machines, 555 
M Roof, 428 
Mucous Membrane, 753 
Mud, 690 
Mud Tortoise, 842 
Muffle, Porcelain, 649 
Mulberry, 557 
Mulberry Paper, 557 
Mulberry Tree, 751 
Mule, 557 
Mule Deer, 237 
Mule Jenny, 219 
Mullet, 557 
Multiple Fruit, 360 
Multiple Telegraphy, 810 
Mummies of Cats, 169 
Mummies of Crocodiles 
226 
Mummies, Dog, 246 
Mummies, Egyptian, 635 
Mummy Wheat, 868 
Murata Rifle, 687 
Mungo, 882 
Murata Rifle, 687 
Muriatic Acid, 185 
Muride, 515 
Murmurer, 432 
Muscadine Grape, 388 
Muscalonge, 625 
Muscatel Raisins, 677 
Muscle, 557 
Muscles of Heart, 108 
Muscles of Insects, 440 
Muscovado Sugar, 795 
Muscovy Duck, 266 
Mush, 216, 627 
Mushroom, 360 
Musical Instruments, Toy, 


s61, 


832 
Musical Notes, 766 
Music-box, 586 
Musk, 559 
Musk Beaver, 559 
Musk Deer, 559 
Musk Ox, 559 
Musk Rose, 696 
Musk Sheep, 559 
Musket, 684 
Muskmelon, 529 
Muskrat, 559 
Muslin, 140, 560 
Muslin, Dacca, 219 
Muslin-de-laine, 562, 882 
Musquash, 559 
Mussel, 56% 


MUST, CIDER 
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Must, Cider, 187 
Must, Grape, 872 
Mustang, 420 
Mustard, 561 
Mustelide, 514 
Myrrh, 562 
Myrtle, 562 
Myrtle Wax, 863 


NACRE, 554 

Nail, 563 ; 

Nail Hole of Knife, 457 
Nails, Finger and Toe, 753 
Namaycush, 703 

Nandu, 588 

Nankeen, 218, 563 

Nap of Cloth, 881 
Napoleon from Elba, 807 
Napoleon and Oysters, 591 
Naphtha, 368, 371, 613 
Narcissus, 346 

Nargileh, 629 

Narwhal, 563 

Nasturtium, 225 

Natural Gas, 368 
Nautilus, 544 

Naval Academy, 2 

Naval Ensign, 335 

Nave of Church, 186 
Navel Orange, 580 

Navy, 564, 744 

Navy, Flag of Secretary of, 


335 
Navy, Officers of, 5647, 744 
Navy Shoulder Straps, 745 
Navy, Signal Service, 747 
Navy, Smokeless Powder 
of, 395 
Navy Yards, 5647 
Neap Tides, 822 
Near-Sighted Eyes, 310, 767 
Neat Cattle, 173 
Nebule, 774 
Nebulous Stars, 775 
Neck, Human, 520 
Necklace, Coral, 214 
Necklace, Poplar, 642 
Nectarine, 601 
Needle, 564 
Needle Guns, 687 
Negative Electricity, 287 
Negative, Photographic, 617 
Negro Fowl, 353 
Negro, Hair of the, 
Nephrite, 447 
Neptune, Planet, 566 
eptunian Rocks, 278 
Nero Antico Marble, 525 
Nero’s Tigress, 823 
Nerve, Optic, 310 
Nerves, 518, 566 
Nerve Winged Insects, 441 
Nest of Chipmunk, 183 
Nests, Birds’, 99 
Nests, Edible Birds’, 722, 


799 ; 
Nests of Eider Duck, 285 
Nests of Fish Hawks, 333 
Nests, Hornets’, 418 
Nests, Humming Birds’, 432 
Nests, Lamprey, 463 
Nests, Social Weavers, 102 
Nests, Wasp, 858 
Nets, 567 
Nets, Drift, 568 


397 


Neis, Sardine, SG 

Netted-Veined Leaf, 637 

Nettle, 568 

Neufchatel Cheese, 181 

Neuroptera, 441 

New England Rum, 698 

New Style, 139 

New Year’s Day, 415 

Newfoundland Dog, 247 

Newfoundland, Grand Bank 
of, 200 

Newton, Sir Isaac, 275 

Niagara Bridge, 125 

Nibbler, 610 

Nick, Knife, 457 

Nick of Type, 841 

Nickel, 568 

Nickel Plating, 535 

Nickel Steel, 568 

Nicot, Jean, 827 

Night-Bloeming 
137, 344 

Night and Day, Cause of, 
2 


yf 

Night Hawk, 569 

Night Heron, 569 

Nightingale, 569 

Nimbus Clouds, 194 

Nippers, 626 

Nipple of Gun, 685 

Nitrate of Silver, 751 

Nitrates, 318, 532 

Nitre, 704 

Nitric Acid, 569 

Nitrites, 532 

Nitro Gelatine, 381 

Nitro Glycerine, 380 

Nitro Glycerine, Blasting 
with, 835 

Nitrogen, 570 

Nitrogenous Foods, 350 

Nobel’s Powder, 394 

Noble Laurel, 345 

Noble Opal, 578 

Non-Conductors, 


Cereus, 


Electric, 


287 
Nonpareil Type, 842 
Nopal, 138, 197, 346 
Nordenfeldt Boat, 830 
Nordenfeldt Gun, 154 
Norman Architecture, 43 
Norman Ship, 733 
North Holland Canal, 143 
North Pole, 272 
North Sea Canal, 143 
Northern Lights, 52 
Norway Haddock, 396, 696 
Norway, King of, and Her- 

rings, 409 
Norway Rat, 678 
Norway Spruce, 772 
Norwich Canary, 144 
Norwich University, 2 
Noss, Pillar of, 283 
Notation, 570 
Note, Bank, 65 
Note for Money, 65 
Note, Musical, 766 
Nova Scotia Stone, 707 
Novelty Engine, 490 
Nugget, Meaning of, 381 
Numerals, 570 

Tit; ee 
Nun Pigeon, 622 
Nuremberg Eggs, 85& 


OIL OF TEAK 


Nut, 359 

Nut Bolt, 112 

Nut, Castanean, 182 
Nut Galls, 366 

Nut Pine, 627 
Nutmeg, 572 
Nutmeg Melon, 529 
Nutria, 572 

Nuts, Beech, 88 


OAK, 573 

ak Furniture, 263 
Oak Poison, 446, 797 
Oak, Quartered, 875 
Oars, 697 
Oatmeal, 574 
Oats, 573 
Obelisk, 574 
Oberstein Agates, 526 
Object Glass, 536, 817 
Oboe, 403 
Obsidian Mirrors, 539 
Ocean, Deepest, 280 
Ocean Trout, 530 
Oceans, 276, 280 
Ochre, 593 
Ochre, Chrome, 186 
Octavo, 114 
Octopus, 544 
Odometer, 574 
Odontoglosse, 98 
Csophagus, 520 A 
Officers, Commissioned, 744 
Ogee Roof, 428 
Ohm, 297 
Oil, Almond, 17 
Oil Bag of Birds, 315 
Oil, Beech, 88 
Oil of Bergamot, o3 
Oil of Birch, 94 
Oil, Brazil Nut, 10 
Oil Cake, 482 
Oii of Caraway, 156 
Oil of Cinnamon, 288 
Oil Cloth, 576 
Oil of Cloves, 194 
Oil, Cocoanut, 199 
Oil, Cod Liver, 201 
Oil, Corn, 216 
Oil, Cotton Seed, 218 
Oil, Date Stone, 235 
Oil, Dead, 627 
Oil of Ginger, 372 
Oil, Hazel Nut, 404 
Oil of Juniper, 449 
Oil, Lamp, 462 
Oil of Lavender, 467 
Qil of Lemons, 471 
Oil, Lilac, 479 
Oil, Linseed, 483 
Oil, Lubricating, 613 
Oil of Mace, 573 
Oil of Mint, 538 
Oil, Olive, 577 
Oil, Crange, 580 
Oil Paints, 593 
Oil, Palm, 235 
Oil, Peanut, 602 
Oil of Pennyroyal, 610 
Oil of Peppermint, 538 
Oil of Rosemary, 697 
Oil of Sandal Wood 706 
Oil of Sassafras, 708 
Oil Stone, 416 
Oil of Teak. 806 


“OIL OF TURPENTINE 
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Oil of Turpentine, 576 
Oil of Vitriol, 796 

Oil, Walnut, 857 

Oil Wells, 612 

Oil, Whale, 868 

Oil of Wintergreen, 872 
Oils, 575 

Okra, 576 

Old English Letter, 18 


Old Sig 139 
1 


Old fe Duck, 265 
Oleine, 575 
Oleomargarine, 577 
Olive, 577 


Olive Oil, 577 

Olives, Pickled, 577 
Olympic Games, 562 
Omnibus, 162 

Onion, 577 

Onyx, 6, 12 

Onyx, Algerian, 12 
Onyx Marble, 12 
Onyx, Mexican, 535 
Opal, 578 

Opium, 578 

Oporto Wine, 871 
Opossum, 578 

Optic Nerve, 310 
Orange, 580 

Orange Color, 477 
Orange Marmalade, 526 
Orang-Outang, 32 
Orbits, 848 

Orbit of Earth, 274, 848 


~ Orbit of Eye, 309, 520 


Orbit of Moon, 550 

Orbit of Planets, 848 

Orchard Grass, 388 

Orchestra, 581 

Orchestrion, 586 

Orchid, 581 

Orchil, 473 : 

Orders, Greek, 41, 207 

Ordinary Bicycle, 232 

Ore, Iron, 442 ~ 

Ore, Lead, 467 

Ore, Silver, 751 

Oreide, 119 

Organ, 581 

Organ, Alexandre, 585 

Organ, Electric, 296 

Organ, Hand, 586 

Organ, Largest, 585 

Organ, Reed, 585 

Organs, Plant and Animal, 
691 

Organic Rocks, 691 

Oriental Alabaster, 12 

Oriental Emerald, 707 

Oriental Ruby, 707 

Oriental Stones, 
of, 707 

Oriental Topaz, 828 

Oriole, Baltimore, 62 

Orloff Diamond, 241 

Orloff Trotter, 423 

Ornaments, Bronze, 127 

Ornaments, Firefly, 327 

Ornaments, Lava, 467 

Ornaments. Shell, 831 

Orris Root, 587 

Orthoptera, 441 

Osage Orange, 587 

Osprey, 332 

Ostrich, 587 


Meaning 


Ostrich Feathers, 315, 58 

Otariide, 514 ee 

Otsego Bass, 868 

Otter, 589 

Otto of Rose, 606 

Outcrop, Coal, 195 

Out-Riggers, Boat, 698 

Ovary of Flowers, 343 

Ovens, Coke, 204 

Overhand Knot, 458 

Overshot Wheel, 863 

Oviparous, Meaning of, 
331, 681 

Owl, 589 

Owl, Eyes of, 311 

Owl Moth, 553 

Ox, 173 

Oxalic Acid, 3 

Oxeye Daisy, 234 

Oxidation, 591 

Oxide, 532, 591 

Oxygen, 322, 590 

Oxygen in Water, 859 


Oxy-hydrogen Blowpipe, 
110 
Oyster, 591 


Oyster Crab, 221 

Oyster, Eggs of, 592 
Oyster, Hammer, 730 
Oyster, Pearl, 603 
Oysters, Canned, 148 
Oysters eaten by Star Fish, 


775 
Oysters in Months without 


an R, 592 
Oysters, Scalloped, 713 
Ozone, 591 
PACE OF HORSE, 422 
Pacific Walrus, 857 
Paddle Wheel, 784 
Pagoda at Tanjore, 40 
Paint, 593 
Paint Brushes, 128 
Painter, 219, 594 
Painting Porcelain, 649 
Palace of Ice, Russian, 435 
Palace of Sennacherib, 41 
Paleotherium, 279 
Pallet of Clock, 192 
Pallet of Watch, 858 
Palissy, Bernard, 650 
Palm, Cabbage, 235 
Palm, Cocoanut, 198 
Palm, Date, 235 
Palm, Doum, 372 
Palm, Ivory, 445 
Palm-Leaf Fans, 314 
Palm, Rattan, 678 
Palm, Sago, 702 
Palm Sunday, 413 
Palm, Wax, 863 
Palm Wine, 199, 235 
Palma Christi, 168 
Palmetto, 593 
Palmitine, 575 
Palpi, 439 
Paludicole, 98 A 
Pampas of South America, 
418 
Panama Canal, 144 
Panama Hats, 793 
Pans, Vacuum, 795 
Pantheon, Bronze 
127 


from, 


Pantheon, Dome of, 258 

Panther, 219, 594 

Papaw, 594 

Paper, 594 

Paper Bags, 308 

Paper Boat, 698 

Paper Birch, 94 

Paper, Emery, 706 

Paper Hangings, 597 

Paper Hangings, Poisons 
ous, 47 

Paper, India, 557 

Paper, Jute, 450 

Paper Making, 596 

Paper, Manila, 522 

Paper, Mulberry, 557 

Paper Nautilus, 545 ~ 

Paper, Photograph, 618 

Paper Rags, 667 

Paper, Rice, 504, 684 

Paper Rind Orange, 580 

Paper, Tea, 557 

Paper, Transfer, 484 

Paper, Uses of, 597 

Papier Maché, 598 

Papier Maché Dolls, 256 

Papier Maché Toys, 833 

Papille, 753 

Papyrus, 594 

Parachute, 59 

Paraffine, 368, 613 

Paraffine Candles, 146 

Parallels, 465 

Parallel-Veined Leaf, 638 

Parameros, 420 

Parasol, 845 

Parchment, 598 

Paregoric, 578 

Parian Marble, 525 

Paris, Balloons in Siege of, 


62 
Parisys home pers in Siege 
of, 61 
Paris, Plaster of, 395 
Paris Sewers, 725 
Parmesan Cheese, 181 
Paroquet, 598 
Parrot, 598 
Parrot Gun, 150 
Parsley, 599 
Parsnip, 599 
Partitions, House, 427 
Partridge, 390, 599 
Partridge Berries, 872 
Passenger Pigeon, 624 
Passeres, 97 
Passes, Mountain, 12¢ 
Passing Bell, 93 
Passion Sunday, 413 
Passover, 413 
Paste, 600 
Paste, Italian, 500 
Paste Jewelry, 653 
Paste, Jujube, 449 
Paste, Porcelain, 64¢ 
Paste, Pottery, 647 
Pasteboard, 597 
Pastern of Horse, 420 
Pastils, 435 
Paté de Foie Gras, 386 
Patent Leather, 470 
Patriots’ Day, 415 
Pattens, 740 
Paunch, 791 
Pavement, 600 


PAVEMENT, ASPHALT 
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Pavement, Asphalt, 49, 600 
Pavement of Coal Bed, 691 
Pawl, 


Pea, 601 

Peach, 601 

Peach Black, 464 

Peach Brandy, 601 

Peacock, 602 

Peanut, 602 

Pear, 603 

Pearl, 603 

Pearl Barley, 69 

Pearl Buttons, 135 

Pearl, Mother of, 554, 731 

Pearl Sago, 702 

Pearl White, 103 

Pearlash, 643 

Pearls, Artificial, 605 

Pearls, Colored, 605 

Pearls in Mussels, 561 

Pearly Nautilus, 544 

Pearly Shells, 604 

Peat, 606, 692 

Pecan Nut, 410, 606 

Peccary, 606 

Pectoral Fins, 330 

Pecunia, 546 

Pedal Organ, 582 

Pedals, Harp, 401 

Pedals of Piano, 620 

Pedestal, 207 

Pedometer, 575 

Pelasgic Architecture, 41 

Perennials, 632 

Pegging Machine, 740 

Pegs, Shoe, 740 

Peking, Bells of, 92 

Pelican, 606 

Pelican, Foot of, 97 

Pelt, 469 

Pen, 607 

Pen Knives, 457 

Pencil, 608 

Pencil, Brush, 129 

Pencils, Camel Hair, 129 

Pencils, Slate, 609 

Pendulum, 191 

Penguin, 609 

Penknife Blades, 457 

Pennyroyal, 610 

Penny, Silver, 651 

Pent Roof, 428 

Pentelic Marble, 525 

Pepos, 358 , 

Pepper, 610 

Pepper, Jamaica, 16 

Peppergrass, 225 

Peppermint, 538 

Perch, 610 

Perch, Red, 3096, 696 

Percheron Horse, 423 

Percussion Bullets, 131 

Percussion Cap, 167 

Percussion Drill, 262 

Percussion Fuse, 7AI 

Percussion-Lock Gun, 685 

Perennials, 632 

Perfume, Ambergris, 20 

Perfume, Nutmeg as ay 572 

Perfumes, 611 
ergamus, Parchment 
named from, 598 

Periclean Age, 7 

Periodic Law, 208 


Periwinkle, 611 
Perkins, Jacob, 307. 
Perpendicular Architecture, 


44 

Perry, 603 

Persian Architecture, 41 

Persian Cat, 169 

Persian Column, 42 

Persian Fowl, 353 

Persian Pigeon, 623 

Persimmon, 612 

Perspiration, 753. 

Peruvian Bridges, 125 

Pesth Bridges, 126 

Petal of Flower, 343 

Petrel, 100, 392 

Petrel, Stormy, 392 

Petrified Forest, 5 

Petroleum, 371, 612 

Pewter, 613 

Pewter Toys, 832 

Phaéton, 163 

Pharos, 477 

Phasis _ River, Pheasant 
named from, 614 

Pheasant, 390, 613 

Pheasant, Foot of, 98 

Pheasant - Tailed Grouse 


390 
Philomel, 569 
Philosopher’s Stone, 299 
Phocide, 514 
Pheenician Alphabet, 885 
Pheenician Glass, 379 
Pheenician Pottery, 649 
Pholas. 542 


Phone, 816 
Phonograph, 614 
Phosphate, 318, 532 


Phosphides, 617 
Phosphorescence, 449, 617 
Phosphorus, 616 
Photograph, 617 
Photographs of Moon, 550 
Photography, 617 
Photo-Lithographs, 484 
Physeteride, 515 
Pianoforte, 619 
Pianola, 586 
Piano, Liszt, 585 
Pica Type, 842 
Piccolo, 346 
Pici, 97 
Pickerel, 625 
Pickled Salmon, 703 
Pickles, 620 

Pickles, Melon, 520 
Pickles, Bamboo, 62 
Picture Writing, 884 

Pie Plant, 683 

Pig, 413 

Pig-Iron, 443 

Pig Nut, 410 

Pigeon, 621 

Pigeon Hawk, 404 
Pigeon’s Blood Ruby, 608 
Pigment, 593 

Pigs, Lead, 468 

Pike, 624 

Pikemen, 79 

Pike’s Peak Railway, 675 
Pilchard, 707 

Pile, 625 

Pile Cloths, 193 
Pile-Driver, 625 


PLANTS, USES OF 


Pilgrim’s Day, 415 
Pillar, 207 
Pillar of Noss, 283 
Pillars of Hercules, 257 
Pillow Lace, 459 
Pillows, 84 
Pilot Cloth, 882 
Pilot Knob, 442 
Pimento Tree, 16 
Pin, 625 
Pin Money, 626 
Pincers, 626° 
Pinchbeck, 119 
Pine, 626 
Pine Marten, 527 
Pine Squirrel, 772 
Pine Wool, 626 
Pineapple, 627 
Pineapple Melon, 529 
Pindal, 602 
Pinion of Wheel, tor 
Pinna, Beard of the, 542 
Pinnace, 697 
Pinnated Grouse, 390 
Pinnipedia, 514 
Ee, 390 

ioneers’ Day, 41s 
Pipe, 628 z 
Pipe Clay, 190, 628 
Pipe, Lead, 468 
Pipe Lines, Oil, 613 
Pipers. Highland, 58 
Pipes in Organ, 581, 584 
Piping Plover, 640 
Pirates’ Flag, 334 
Pisces, 895 
Pistachio, 630 
Pistil of Flowers, 343 
Pistol, 630 
Piston of Engine, 360, 779 
Piston of Pump, 659 
Pit, Charcoal, 180 
Pita Flax, 7 

Pitch, 804 
Pitchblende, 666 
Pitch, Mineral, 103 
Pitchers, 647 

Pith-Balls, Elder, 2S¢ 
Pitt Diamond, 241 
Placers, Gold, 382 
Plaice, 630 
Planchet, 203 
Plane, 031 

Plane, Inclined, s03 
Plane Tree, 632 

Planer, Type, 654 
Planets, 846 

Planets, Motions of, 84& 
Planing Machine, 631 
Plant, Coffee, 202 

Plant Lice, 27 

Plant, Soap, 762 
Plant, Tea, 805 
Plantagenet Emblem, 345 
Plantigrade Animals, S14 
Plant, Tobacco, 827 
Plantain, 63 

Plants, 632 
Plants in Amber, 20 
Plants for Aquaria, 33 
Pree Classification of, 


3 
Plants, Coal, 194 
Plants in Rocks, 


601 
Plants, 


Uses of, 639 


' PLANTS, YEAST 
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PULP PAPER 


Plants, Yeast, 892 

Plaster, 551 tare 

Plaster Cast, 776 

Plaster, Isinglass, 445 
Plaster of Paris, 395 
Plate, Bank Note, 67 

Plate Electrical Machine, 


289 
Plate, Electro, 534 
Plate Engraving, 306 
Plate Glass, 378 
Plate, Gold, 534 
Plate, House, 427 
Plate, Pewter, 613 
Plate, Silver, 534 
Platen of Printing Press, 


Plates, Making, 648 
Plates, Bank Note, 67 


Plates, Electrotype, 535 
Plates, Iron, 444 
Pilates, Stereotype, 658 


Platform Nests, 101 
Platform Scales, 711 
Platinum, 639 
Plating, Electro, 534 
Plaustrum, 166 
Playing Cards, 157 
Plesiosaurus, 279 
Pliers, 626 

Plinth, 207 

Plough, 639 

Plough, Ice, 434 
Ploughshare, 640 
Plover, 640 

Plum, 640 

Plum for Prunes, 659 
Plum, Quetsche, 658 
Plumbago, 104, 195 
Plumbers’ Solder, 764 
Plumb-Line, 472 
Plumes, 315 

Plumes, Officers’, 744 
Plumes, Ostrich, 588 
Plummet, 472 
Plumule of Feather, 315 
Plumule of Plant, 636 
Plumule of Seed, 723 
Plush, 852 

Pneumatic Tire, 232 
Pneumatic Drill, 262 
Pockets, Gold, 381 
Pod Fruits, 359 

Poet Laureate 467 
Pointed Architecture, 44 
Pogy, 530 

Pointer, 251 

Point Laces, 459 
Points of the Compass, 870 
Poison Hemlock, 408 
Poison Ivy, 446, 797 
Poison Oak, 446 
Poison, Snake, 759 
Poison Sumach, 797 
Poland Fowls, 352 
Polar Bear, 80 

Pole Plate, House, 427 
Polecat, 641 

Polenta, 216 

Poles, The, 272 

Poles of Battery, 291 
Poles of Magnet, 506 
Poles, Telegraph, 808 
Polish Swans, 800 
Polishing taste, 600 


Pollen Collected by Bees, 


8 
Peilen of Flowers, 87, 343 
Polyps, Coral, 212 
Pomade, 641 
Pomatum, 641 
Pome, 358 
Pomegranate, 346, 641 
Pommel of Saddle, 7c1 
Pompano, 641 
Pompeian Baths, 76 
Pompeian Glass, 379 
Pompeian Road, 688 
Pompeian Sewers, 7+. 
Pond-Perch, 799 
Ponies, 424 
Pons A®lius, 123 
Pons Milvius, 123 
Pons Sublicius, 124 
Pont du Gard, 36 
Pontifices, 123 
Pontoon Bridges, 126 
Poodle, 253 
Pop-Corn, 216 
Pop Guns, Elder, 28: 
Poplar, 642, 793 
Poplin, 882 
Poppy, Opium, $78 
Porcelain, 646 
Porcelain Clay, 190, 649 
Porcelain Manufacture, 649 
Porcelain Pipes, 629 
Porcelain Shells, 730 
Porcelain Stoves, 792 
Porcupine, 642 
Pores of Leaves, 634 
Pores of Skin, 753 
Porgy, 715 
Porifera, 23 
Pork Packing, 413 
Porphyry, 278 
Porpoise, 643 
Porridge, Oat Meal, 574 
Port Arthur, 831 
Port Said Jetties, 210 
Port Wine, 872 
Porter, 89 
Portland Cement, 177 
Portland Stone, 707 
Positive Electricity, 287 
Positive, Photographic, 617 
*Possum, to Play, 578 
Post, House, 427 
Postage Stamp, 643 
Postage Stamp Gum, 392, 


775 
Potash, 643 
Potassium, 645 
Potato, 645 
Potato Onion, 577 
Potato Starch, 775 
Potato, Sweet, 800 
Pots, Lobster, 487 
Potters’ Clay, 190 
Potters’ Wheel, 647 
Pottery, 646 
Pottery, History of, 649 
Pouched Animals, 515 
Poughkeepsie Bridge, 125 
Poulpe, 544 
Pounce, 230 
Pouncing Hats, 403 
Pound, 650 
Pound Sterling, 651 
Pouter Pigecn, 62= 


Powder, Shoe, 762 

Power Arm, 501 

Power Hammer, 399 

Power House, 511 

Power Systems, 511 

Pozzuolana, 177 

Prairie Dog, 652 

Prairie Fox, 356 

Prairie Hen, 390 

Prairie Rose, 696 

Prairie Squirrel, 651 

Prairie Wolf, 875 

Precious Stones, 652 

Precious Stones, False, 653 

Prehistoric Architecture, 39 

Prehistoric Caves, 176 

Prehistoric Man, 518 

Prescott, William H., 311 

Preserves, Bamboo, 63 

Press, Coining, 203 

Press, Hydrostatic, 862 

Press, Printing, 65§ 

Press, Wine, 871 

Presscake, Gunpowder, 333 

Pressing, Glass, 376 

Prey, Birds of, 97 

Prickley Pear, 138, 198, 346 

Primates, 513 

Prime Meridian Confer- 
ence, 824 

Primrose Day, 346 

Printing, 653 

Printing Books, 11§ 

Printing Calico, 140 

Printing Ink, 438 

Printing Oil Cloth, 576 

Printing, Photographic, 618 

Printing Press, 655 

Printing Telegraph, 811 

Prints, 141 

Prior, 1 

Prism, 477 

Prismatic Colors, 477 

Prisms, Making Glass, 376 

Proa, 888 

Proboscis of Bees, 87 

Proboscis of Butterfly, 133 

Proboscis of Elephant, 301 

Proboscis of Fly, 346 

Proboscis of Insects, 439 

Proboscis of Monkey, 548 

Proboscis of Mosquito, 552 

Procyonide, 514 : 

Projectiles, Weight of, 152 

Prong-Horn Antelope, 30 

Proof, Printers’, 654 

Protoplasm, 23 

Protozoans, 23 

Provence Rose, 696 

Prune, 658 

Prussian Blue, 413 

Prussic Acid, 3 

Psittaci, 97 

Pterodactyl, 279 

Pteropods, 545 

Publishing Books, 115 

Pucker-Mouth, 630 

Pucellas, Glass Makers’, 


375, 
Pudding Stone, 690 
Puddling Iron, 444 
Puff-Ball, 633 
Pulka, Lapland, 680, 755 
Pulley, 502 
Pulp Paper, 595, 875 


REPTILES, EGGS OF 


PULQUE 922 
Pulgue, 6 RABBIT, 664 , 

Puma, 21 Rabbits Hunted with Fer- 
Pumice, 65¢ Tets, 317 

Pump, 659 Raccoon, 365, 665 

Pump Drill, 261 Racing Chariot, 161 


Pump, Force, 325 

Pumpkin, 661 

Pumpkin-Seed Fish, 799 

Punch Pliers, 626 

Puncheon, 243 

Punt, 697 

Punty, Glass, 117, 375 

Pupa, 172, 439 

Pupa, Silkworm, 750 

Pupil of Eye, 309 

Puppet, 421 

Puppet Valve, 851 

Puppies, 247 

Pups of Seal, 720 

Purple Ink, 438 

Purple Martin, 528 

pone eae 15 
urple, Tyrian, 545 

Putnam and the Wolf, 
802 

Putty, 661 

Pygmies and Cranes, 222 

Pygopodes, 99 

Pylorus, 789 

Pyramids, 39 

Pyrometer, 820 

Python, 760 


QUADRIGA, 16: 

uadrireme, 731 

Quadrupeds, 573 

Ogetapler Telegraphy, 
& 


I 
Quagga, 652 
Quahaug Clam, 188 
Quail, 662 
Quarantine Flag, 334 
Quarries, Slate, 754 
Quarries, Soapstone, 762 
Quarrying Marble, 526 
Quarter-Deck, 735 
Quarto, 114 
Quartz, 662 
Quartz Sand, 374 


Quass, 699 
Quaternary Period, 280 
Quaternary Rocks, 280 


Quebec Bridge, 125 
Queen Anne Furniture, 363 
Queen Bee, 85 

Queen Bumble Bee, 430 
Queen Elizabeth’s Carriage, 


162 
Queen Elizabeth’s Saddle, 
701 
Queen’s Metal, 613 
Queen’s Metal Ware, 533 
Queen Truss, 428 
Quercitron, 573 
Quetsche Plum, 658 
Quicklime, 138 
Quicksilver, 530 
Quill Pens, 607 
Quills, 314, 753 . 
Quills, Porcupine, 642 
Quince, 663 
Quinine, 69 
Quinnat, 703 
Quinquireme, 734 


Racoonda, 572 
Race of Dam, 235 
Race Horse, 423 
Races of Mankind, 517 
Racing Row Boats, 698 
Racing Watches, 859 
Radiant Matter, 298 
Radiation of Heat, 406 
Radicle of Seed, 723 
Radioactivity, 666 
Radish, 666 
Radium, 666 
Radius of Arm, 520 
Raft, 666 
Rafter, House, 427 
Rag Carpets, 159 
Rags, 667 
Rags, Paper, 595 
Rags, Sugar made from, 
795 
Rail, 668 
Rails, Railroad, 669 
Railroad, 668 
Railroad Axles, 57 
Railroad, Electric, 674 
Railroad, First Coal, 197 
Railroads, Elevated, 672 
Railway Elevators, 303 
Rain, 676 
Rain Cloud, 194 
Rain Water, 860 
Rainbow, 676 
Rainbow Colors, 477 
Raisin, 677 
Raising a House, 428 
Range, Cooking, 792 
Range-rinder, 296 
Rapid-Fire Guns, 154 
Raptores, 97 
Rasores, 98 
Rasp, 319 
Raspberry, 677 
Rat, 678 
Rat Kangaroo, 451 
Ratchet, 678 
Rates of Ships. 735 
Ratite, 99 
Rattan, 678 
Rattlesnake, 758 
Raven, 678 
Ravines, 277 
Raw Silk, 748 
Ray of Light, 474 
Rays, Becquerel, 666 
Rays, Cathode, 850 
Rays, Reentgen, 850 
Rays, Uranium, 666 
ays, X, 850 
Razor, 757 
Razor Shell, 541 
Razor-Strop Paper, 305 
Razorback Whale, 866 
Reaping Machines, 555 
Rear-Admiral, 744 
Réaumur’s 
R 820 re 
eceiver, Telegraph, 80 
Reda, 161 ee s 
Red Antique Marble, 
Red Bass, 679 


Thermometer, 


525 


| 


| 


Red Birch, 94 

Red Bird, Summer, 802 
Red Breast, Robin, 689 
Red Cedar, 179 

Red Chalk, 179 

Red Color, 477 

Red Coral, 214 

Red Dace, 731 

Red Deer, Antlers of, 236 
Red Drum, 679 

Red Elm, 304 

Red Fire, 794 

Red Fish, £79 703 


Red Gold, 382 


Red Head, #°e 
See oodpecker, 
410 


fe) 
Bea mee Ah 6 
ec orse Vis 79 
fel desinecs 
e 4 
Red Lily, 480 
Red Paint, 59 
Red Pepper, 610 
Red Perch, 396, 696 
Red Race, 517 
Red, Raby. 186 
Red Sandal Wood, 706 
Red Sea, Color of, 276 
Red Snow, 761 
Red Squirrel, 773 
Red Top Grass, 388 
Red-Winged Blackbird, 104 
Red Wood, 679 
Reed Bird, 111 
Reed of Loom, 495 
Reed Pen, 607 
Reed Pipes in Organ, 585 
Reefs, Coral, 213 
Reinforce of Cannon, 150 
efining Sugar, 795 
Reflected Light, 475 
Reflecting Telescope, 818 
Reflection of Sound, 766 
Refracting Telescope, 817 
Refraction of Light, 476 
Regent Diamond, 241 
Regimental Officers, 744 
egina Music-Box, 586 
Register, Telegraph, 809 
Regulator of Clock, 192 
Regulus, 211 
Reindeer, 679 
Reindéer, American, 238 
Reindeer Lichen, 473 
Reins, Driving, 400 
Relief, 242 
Remington Revolver, 630 
Remington Rifle, 687 
emora, or Sucking Fish, 
332, A 
Renaissance Architecture, 44 
Renaissance Period, 363 
peaanta Wood Carving, 
7 
Rennet, 182 
Rep, 882 
Repeating Rifle, 686 
Repeating Watches, 859 
epoussé Work, 534 
Reptile, 680 
Ree Classification of, 


I 
Reptiles, Eggs of, 283 


REPTILIAN AGE 


Reptilian Age, 279 
Resin, Olive, 577 
Resins, 682. 
Resins, Gum, 392 
Resins in Varnish, 852 
Retina of Eye, 310 
Retorts, Gas, 367 
Retorts, Iron, 796 
Retting Flax, 339 
Reverberatory Furnace, 444 
Revolvers, 630 
Rhea, 588 
Rhine, Rafts on the, 667 
Rhine Wine, 872 
Rhinoceros, 682 
Rhinoceros Birds, 683 
Rhinoceros, Woolly, 280 
Rhinocerotide, 515 
Rhubarb, 683 
Rialto, Bridge of the, 124 
Ribbon, 683 
Ribbons, Metal, 203 
Ribs, Human, 519 
Ribs of Leaf, 637 
Rice, 684 
ae ae 110 As 

ice Faper, 594, 4 
Ridge Pole, 427 
Rifle, 684 
Rifled Cannon, 151 
Rigging of Ship, 735 
Righi Railway, 675 
Right Whale, 866 
Rilievo, 243 
Rings of Saturn, 708 
Ring of Shears, 713 
Ring Plover, 640 
Rings in Wood of Trees, 

636 
Rio Orange, 380 
Rippling Flax, 339 
Riser, Electric, 511 
Riser of Bellows, 582 
River Sable, 560 
River Water, 860 
Roach, 234 
Road, 687 
Road Locomotive, 489 
Roan Horse, 422 
Robber Crab, 221 
Robes, Aztec Feather, 315 
Robes, Buffalo, 130 
Robin, 689 
Robin, American, 689 
Robin, Golden, 62 
Robins and Wren, Story of, 


884 
Robin’s Reef, 718 
Rockaway, 163 
Rochelle Powders, 763 
Rock Bass, 74 
Rock Blasting, 835 
Rock Candy, 147 
Rock Crystal, 663. 693 
Rock Dove, 564 
Rock Drill, 262 
Rock Moss, 473 
Rock Oil, 612 
Rock Pigeon, 621 
Rock Salt, 703 
Rock Snake, 760 
Rock Snipe, 706 
Rock Temples of Ellora, 40 
Rock Tripe, 473 
Rocket, 328 
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Rocket, Locomotive, 490 
Rocks, 277, 689 

Rocks, Aqueous, 278 
Rocks Bored by Mollusks, 


542 
Rocks, Changes in, 690 
Boe, Classification of, 
9 


Rocks, Primary, 278 
Rocks Reddened by Iron, 


442 
Rocky Mountain Goat, 30 
Rocky Mountain Locust, 


493 
Rocky 
729 
Rodentia, 515 
Rodman Gun, 150 
Rods, Lightning, 479 
Roe Deer, 237 
Roe of Fishes, 283 
Roe Shad, 728 


Roe, Sturgeon, 794 
Roebuck, 237 


Mountain Sheep, 


; Roentgen Rays, 850 


Rogation Sunday, 414 
Roller Skate, 752 

Rolling Metal, 53%, 
Rolling Stock, ailroad, 


670 
Roman Alphabet, 885 
Roman Aqueducts, 35 
Roman Arch, 37 
Roman Architecture, 42 
Roman Axes, 54 
Roman Baths, 75 
Roman Bedsteads, 84 
Roman Bricks, 122 
Roman Bridges, 123 
Roman Candles, 328 
Roman Carriages, 161 
Roman Carts, 166 
Roman Cement, 
Roman Chariots, 
Roman Eagle, 269 
Roman Figures, 570 
Roman Glass, 379 
Roman Letters, 18 
Roman Mosaic, 551 
Roman Pearls, 605 
Roman Roads, 688 
Roman Ships, 732 
Rome, Hippopotamus 

4It 
Rome, Lions in, 483 
Rome, Tiger in, 755 
Roof, 427 
Roofing Tiles, 824 
Roofs, Kinds of, 427 


Rook, 695 
Rookeries, 695 
Rookeries, Seal, 720 
Root Beer, 89 

Root Stock, 635 
Roots of Plants, 635 
Rope, 695 

Rope Cables, 137 
Rope, Manila, 522 
Rope Walk, 695 ~ 
Roquefort Cheese, 181 
Rorqual Whale, 865 
Rose, 696 

Rose of England, 346 
Ruse Diamond, 240 
Rose Emblems, 345 


177 
160 


in, 


Rose Fish, 69° 

Rose Water, 696 
Rosemary, 697 
Rosewood, 697, 876 
Rosso Antico Marble, 
Rotary Press, 656 
Rouge, 198, 702 
Rough Wall, 426 
Round Shot, Casting, 641 
Roving Frame, 339 
Roving Machine, 218 
Royal Ensign, 334 

Royal Furniture Factory, 


363 : 
Rowlocks of Boat, 697 
Row-Boat, 697 
Royal Oak, 573 
Royal Stag, 237 
Royal Standard, 334 
Rubber, 78 
Rubber Work, 426 
Rubrics, 438 
Ruby, 652, 698 
Ruby, Arizona, 367 
Ruffed Grouse, 390 
Ruhmkorff Coil, 508 
Rule, Printer’s, 651 
Ruling Machine, 308 
Rum, 627, 698 
Running Rigging, 735 
Runt Pigeon, 622 
Rush, 699 
Rush Candles, 146 
Russ Pavement, 600 
Russia Leather, 470 
Russian Bath, 78 
Russian Calendar, 139 
Russian Sleighs, 755 
Russian Tea, 806 
Rust, 361 
Rust, Iron, 444 
Rust, Lead, 467 
Rusting, 321 
Ruta-Baga, 839 
Rye, 699 
Rye Bread, 121 


SABLE, 700, 

Sable, American, 538 

Seble, River, 560 

Sabots, 88 

Sachet Powder, 611 

Sacking, 832 

Saddle, 700 

Saddle of Harness, 407 

Saddle Horse, 424 

Saddle, Reindeer under 
680 


525 


Sate,7otr 

Safety Bicycle, 232 
Safety Lamp, 462 
Safety Matches, 529 
Safety Valve, 780, 851 
Safflower, 702 
Saffron, 702 

Sage, 702 

Sagittarius, 895 

Sago, 702 a 
Sahara, Hawking in Desert 


of, 313 
Sail Cloth, 155 
Sailor’s Knot, 458 
Sails of Schooner, 737 
Sails 6f Ship, 736 
Saint Angelo Bridge, 123% 
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Saint Bernard Dog, 248, 
761 

Saint Gothard Tunnel, 836 

Saint Hubert’s Hounds, 250 

Saint Louis Bridge, 124 

Saint Louis Exposition, 773 

Saint Peter’s Dome, 258 

Saint Sophia’s Dome, 258 

Saint Swithin’s Day, 413 

Saint Valentine’s Day, 413 

Saki, 684 

Saki Monkey, 548 

Salamander, 38 

Saleratus, 643 

Saliva, 788 

Salmon, 702 

Salmon, Canned, 148 

Salmon, Speed of, 702 

Salmon Trout, 703 

Salsify, 344 

Salt, 276, 703 

Salt in Food, 704 

Salt Mine, 703 

Salt Mountains, 704 

Salt of Lemons, 471 

Salt in the Ocean. 276 

Salt, Spilling, 704 

Salt Spring, 704 

Salt Water Perch, 610 

Salter, Cod, 200 

Saltpetre, 704 

Saltpetre, Chili, 569, 764 

Salts, Earthy, 634 

Salts, Epsom, 505 

Salts, Glauber, 764 

Salts in atlas Oe 73, 705 


Sand, Fire, 227 

Sand Hill Crane, 222 

Sand Martin, 100 

Sand Mullet, 557 

Sand Piper, 706 

Sand, Quartz, 374 

Sand, Shell, 731 

Sand Wasp, 858 

Sandal, 739 

Sandal Wood, 706 

Sanders Weod, 876 

Sandpaper, 706 

Sandstone, 690, 706 

Santa Cruz Rum, 698 

Sapodilla, 707 

Sap of Maple, 524 

Sap of Plants, 60, 342, 633 

Sap Wood, 636 

Sapphire, 217, 652, 707 

Saracen Wheat, 129 

Sardine, 707 

Sardine, American, 530, 
70 

Sardonyx, 6 

Sargasso Sea, 722 

Sarsaparilla, 708 

Sassafras, 708 

Satellite, 549, 846 

Satin, 193 
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Satin Spar, 12 

Satin Wall Paper, 597 

Satin Wood, 876 

Saturn, Planet, 708 

Sauce, Anchovy, 22 

Saucer, Making a, 648 

Savage Man, 517 

Savanilla, 805 < 

Savanna, Steamship, 783 

Savings Bank, 66 

Savoy, 137 

aw, 709 

Saw-Dust a Non-Cenductor 
of Heat, 434 

Saw-Dust, Why Put 
Ice-Houses, 434 

Saw, Stone, 791 

Sawing Marble, 525 

Sax Horn, 418 

Scale, Thermometer, 820 

Scales, 709 

Scales of Fish, 330 

Scales, Platform, 711 

Scales of the Skin, 754 

Scales on Wool, 881 

Scale-Winged Insects, 440 

Scallop, 712 

Scape-Wheel, 858 

Scarabei, 91 

Scarecrow, 226 

Scarlet Ibis, 433 

Scarlet Tanager, 802 

Scavenger Beetle, 91 

Schenk Bier, 89 

Schiedam Schnapps, 372 

Schnidt Rifle, 687 

Schnapps, 372 

School Slates, 755 

Schooner, 737 

Scion, 387 

Scissors, 713 

Scissors, Endless, 714 

Sciuride, 515 

Scoop, Dredging, 260 

Scoop Net, 568 

Scorpio, 895 

Scorpion, 714 

Scotch Cambric, 141 

Scotch Collie, 254 

Scotch Elm, 305 

Scotch Pebbles, 5 

Scotch Terrier, 252 

Scott, Sir Walter, 250, 251 

Scraper, Engraving, 307 

Screw, 715 

Screw Bolt, 112 

Screw Dock, 245 

Screw, Mechanical, 503 

Screw Steamers, 784 

Sculls, Boat, 697 

Scup, 715 

Scuppaug, 715 

Scutching Flax, 339 

Scythe Snath, 716 

Sea, 276 

Sea Bass, 74 

Sea Bathing, 79 

Sea Bear, 719 

Sea Beet, go 

Sea Birds’ Nest, 90 

Sea Breeze, 869 

Sea, Color of, 276 

Sea Cow, 858 

Sea Dog, 718 

Sea Elephant, 717 


into 
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Sea Grapes, 543 

Sea Horse, 717 

Sea Island Cotton, 217 

Lion, 721 

‘Necklace, 612 

Nettle, 448 

Otter, 589 

Purses, 284 

Pheasants, 838 

Radish, 425 

Ruffle, 612 

Turtle, 840 

Unicorn, 563 

Water, 276 

Water, Gold in, 382 

Water Salt, 704 

Sea Water, Taste of, 276 

Seabright Bantams, 353 

Seal, 718 

Seal Elephant,-717 

Seal Rock, 721 

Seal Skin, 720 

Sealing Wax, 720 

Seams, Coal, 195, 691 

Search et 296, 830 

Season, Changes of 
271, 274 

Seaweeds, 721 

Seaweeds, Preserving, 722 

Seckel Pear, 60 

Secondary Rainbow, 676 

Secondary Rocks, 279 

Section of Hill, 690 

Security for Money, 65 

Sedimentary Rocks, 689 

Seed, 634, 723 

Seed, Canary, 145 

Seed, Cotton, 218 

Seed Holders of Ferns. 316 

Seed Lac, 459 ; 

Seed Leaf, 723 

Seed Oysters, 592 

Seed Pearls, 605 

Seeds, 634 

Seggar, 648 

Seine, 567 

Selenite, 395 

Semaphore, 746, 807 

Semiramis, Queen, 219 

Semites, 522 

Semola, 500 

Sennacherib, Palace of, 4t 

Sennal Fish, 332 

Senegal Gum, 392 

Sensations, 566 

Senses of Birds, 95 

Senses of Fishes, 332 

Senses of Horse, 418 

Senses of Insects, 440 

Senses of Man, 516 

Senses of Repiiles, 681 

Sensory Nerves, 567 

Sepal of Flower, 343 

Sepia, 230 

Seraphine, 585 

Serge, 8&2 

Serpent (Firework), 328 

Serpentine, 149 

Serpentine Rock, 278 

Serpents, 757 

Serpents, Eggs of, 758 

Service Wires, Electric, 511 

Setter, 251 

Sévres Porcelain, 646 

Sequoia, 724 


Se _ Steal 


SEWER 


925 


SLED 


re 


Sewer, 724 

Sewers Poison Water, 860 
Sewing Bench, 115 

Sewing Books, 115 

Sewing Machine, 725 
Sexton Beetle, 91 
Sextuple Telegraphy, 810 
Shad, 728 

Shadine, 530 

Shaddock, 728 

Shaft of Column, 207 
Shaft of Engine, 369 
Shaft of Feather, 314 
Shaft of Hair, 396 

Shaft in Mines, 195 

Shaft Tug of Harness, 4o1 
Shaft, Tunnel, 835 
Shag-Bark Hickory, 410 
Shagreen, 50, 728 


Shale, 690 


Shallot, 578 
Shammy Leather, 129 
Shamrock of Ireland, 346 
Shanghai Fowls, 352 
Shank of Button, 135 
Shank of Screw, 715 
Share, Plough, 640 
Shark, fee f, 28 

ark, Egg of, 284 
Sharpening Tools, 390 
Shaving, 631 
oar Camel Hair, 142, 


107 
Shawls, Cashmere, 167 
Sheaf, ae 
Shear Steel, 785 
Shears, 713. 
Sheathing Copper, 212 
Sheave, 10§, 502 
Shed Roof, 428 
Shed in Weaving, 406 
Sheep, 729 
Sheep Dog, 254 
Sheep Shears, 714 
Sheep Skin, 470 
Sheep, Stomach of, 790 
Sheepshead, 730 
Sheet Glass, 377 
Sheet Lead, 468 
Sheet Lightning, 479 
Shell, 740 
Shell Animalcules, 25 
Shell-Bark Hickory, 410 
Shell, Electrotype, 535, 658 
Shell-Fish Eggs, 285 
Shell Flour, 342 
Shell Gun, 149 
Shell, Hat, 402 
Shell Lac, 459 
Shell rie h 546 
Shell of Cartridge, 167 
Shell of Egg, 281 
Shell of Lobster, 486 
Shell of Oyster, 591 
Shells, 730 
Shells for Buttons, 135 
Shells of Crustaceans, 227 
Shells in Rocks, 688 ~ 
Shells, Rowing, 698 
Shelties, 424 
Shepherd Dog, 254 
Sheraton Furniture, 364 
Sherry Wine, 872 
Shetland Pony, 424 
Shilling, 651 


Shin Bone, 527 

Shiner, 731 

Shingle, 731 
Shintoists*in World, 522 
Ship, 731, 736 

Ship Bell, 93 

Ship Canal, 143 

Ship Railway, 675 

Ship Windlass, 871 
Ship Worm, 739 

Ships, Classes of, 735 
Ships, Iron and Steel, 733 
Shoat, 413 

Shock, Electric, 290 
Shoddy, 882 

Shoe, 739 

Shoe Nails, 563 

Shoes, Wooden, 740 
Short-Horn Cattle, 174 
Short-Staple Cotton, 217 
Short-Staple Wool, 881 
Shot, 740 

Shot, Weight of, 152 
Shot, Casting, 641 

Shot Towers, 740 
Shoulder Blade, 520 
Shoulder of Knife, 456 
Shoulder of Type, 841 
Shoulder Loops, 745 
Shoulder Straps, 743 
Shrapnel, Colonel, 741 
Shrapnel Shot, 741 
Shrew Mole, 541 
Shrimp, 745 

Shrinking of the Earth, 694 
Shrove Tuesday, 413 
Shrub, 632 

Shuttle of Loom, 495 
Shuttle, Sewing Machine, 
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Siam, Umbrellas of King 


of, 845 
Siberian Dog, 247 
Siberian Reindeer, 680 
Sickle, 715 
Side-Hill Plough, 640 
Siderite, 443 
Side Saddle, 7or 
Siena Earth, 593 
Signaling, re 
Signals in War, 746 
Signals, Ship, 747 
Signals, Weather, 336 
Signals, Yacht, 338 
Signature of a Book, 114 
Signs, Algebraic, 15 
Silica, 374, 748 
Silica Class of Gems, 652 
Silicates, 748 

ilicon, 748 
Silk, 748 
Silk Hats, 403 : 
Silk, Jute Mixed with, 451 
Silk of Mollusks, 542 
Silk Plush, 403 
Silk, Virginia, 537 
Silkworm, 749 
Silkworm, Eggs of, 285 
Sill, House, 427 
Silver, 751 
Silver Age, 7 
Silver Alloy, 202 
Silver, Aluminum, 20 
Silver Dace, 234 
Sitver Fish, 805 


Silver Fir, 321 

Silver Filigree, Chinese, 220 

Silver, German, 568 

Silver King, 805 

Silver Leaf, 383 

Silver Maple, 524 

Silver Mirrors, 539 

Silver Mullet, 557 

Silver Plate, Making, «34 

Silver Salmon, 703 

Silversmith’s Solder, 764 

Silvery Gull, 391 

Simoon, 870 

Sims-Edison Torpedo, 829 

Simple Fruits, 358 

Simplon Tunnel, 836 - 

Sinact Sewing Machine, 
72 

Singing Fish, 332 

Singing Mouse, 554 

Single-rail Railways, 673 

Sinnet, 199 

Siphon, 752 

Siphon Barometer, 71 

Siphon Recorder, 814 

Sitting of Fowls, 96 

Sivatherium, 279 

Six-Penny Nails, 563 

Size, 371, 380 

Size for Gilding, 383 

Size, Paper-Hangers’, 380 

Sizes of Books, 113 

Sizing Hats, 4-3 

Sizing, Paper, 596 

Skate, 752 

Skeleton of Horse, 420 

Skeleton of Man, ¢s19 

Skeleton of Snake, 757 

Skeleton of Sponge, 771 

Skeleton of Turtle, 681 

Skeleton, Outside, 227 

Skewer, 626 

Skiff, 697 

Skim Milk, 537 


Skipjack, 110, 133 
Skull of Cat, 514 
Skull, Human, 51¢ 
Skunk, 754 

Skunk Bear, 875 

Sky Lark, 464 

Sky Rockets, 327 
Sky-scrapers, 429 
Skye Terrier, 252 
Skysail Mast, 736 
Slag, Iron, 443 

Slaking of Lime, 480 
Slate, 754. 

Slate Pencils, 609, 755 
Slave Ships and Sharks, 


729 
Slaves, Ants’, 28 
Sled, 755 
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Sledge, 755 

Sledge Dogs, 247, 755 

Sledge, Reindeer, 680, 755 

Sledge, Siberian, 680 

Sledges, Whalebone, 866 

Sleigh, 755 

Slide Valve, 781 

Slip, Pottery, 647 

Slippery Elm, 304 

Sloop, 738 

Sloth, 756 

Small Capital Letters, 842 
Small-Pica Type, 842 

* Small Shot, 740 

Smalt, 197 

Smalts, 551 

Smelling Salts, 21 

Smelt, 756 

Smelting Copper, 212 

Smelting Iron Ore, 443 

Smelting Lead, 468 


Smilax, 756 
Smith & Wesson Revolver, 
630 


Smith’s Brace, 262 

Smoke Tree, 796 

Smoke, Why it goes up 
Chimney, 182 

Smoked Beef, 88 

Smokeless Gunpowder, 393 

Smoking, Indians, 827 

Smoking Tobacco, 827 

Smooth Bore Gun, 685 

Smoothing Plane, 631 

Smut, 361 

Snaffle Bit, 400 

Snail, 756 

Snake Charmers, Indian, 
759 

Snakes, 757 

Snakes’ Eggs, 758 

Snapper, 760 

Snapping Bug, 91 

Snapping Turtle, 842 

Snaps, Ginger, 372 

Snare Drum, 264 

Snatch Block, 105 

Snath, 716 

Sned, 716 

Snipe, 760 

Snow, 277, 760 

Snow Bird, 182, 762 

Snow, Colored, 761 

Snow Line, 277 

Say on Mountains, 277, 
761 

Snowy Heron, 40 

Snuff, 827 sae 

Soap, 762 

Soap, Carbolic, 3 

Castile, 577 

Soap, Marine, 199 

Papaw Leaf, 594 

Peanut Oil, 603 

Soapstone, 762 

Soapwort, 762 

Sociable Cycle, 233 

Social Wasp, 853 

Social Weaver Birds, 102 

Socket of _Eye, 311 

Socrates, Death of, 408 

Soda, 763 

Soda Fountain, 763 

Soda Nitrate, 318 

Soda Nitre, 569 
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Soda Water, 763 


Sodium, 764 

Sodium Carbonate, 7%4 

Sodium, Chloride of, 185, 
703, 76 


4 

Sodom, Apples of, 366 
Soft Clam, 188 
Soft-Shell Crab, 220 
Soft-Shell Tortoise, 842 
Soft Soap, 762 

Soft Water, 860 

Soil, How Made, 277 
Solanine, 646 

Solar System, 846 
Solder, 764 

Soldier Grok: 220 
Soldiers, British, Red Coats 


of, 459 
Sole, Fish, 764 
Soles, Cork, 215 
Solferino, Color, 266 
Solferino, Balloons at, 61 
Solid defined, 300 
Solid Type, 655 
Solomon’s Temple, 40 
Song of Birds, 96 
Song of Dying Swan, 800 
Song Sparrow, 767 
Soot, 323 
Sorghum, 764 
Sound, 765 
Sound Board of Organ, 583 
Sound and Light, Speed of, 
474, 766 
Sound, Speed of, 766 
Sound Waves, 270, 765 
Sounding Board, Piano, 620 
Sounding Board, Violin, 


855 
Sounds and Tongues, 201 
Soups, Canned, 148 
South African Diamonds, 


239 
South America, Wild 
Horses of, 418° 
South Pole, 272 
Southern Cradle, 717 
Southern Gopher, 386 
Sovereign, Coin, 651 
Sow, 413 
Spaniel, 251 
Spanish Black, 215 
Spanish Cat, 169 
Spanish Cedar, 176 
Spanish Fly, 91 
Spanish Lace, 459 
Spanish Mackerel, 504 
Spanish Mahogany, 509 
Spanish White, 179 
Spanker, 736 
Spanners, 172 
Spar Buoys, 132 
Spar Deck, 735 
Spar, Fluor, 346 
Spar, Heavy, 69 
Spar, Satin, 395 
Spars of Ships, 735 
Spar Torpedo, 828 
Spark, Electrical, 289 
Spark of Electrical Machine 
same as Lightning, 478 
Sparking Apparatus, 370 
Sparkling Wines, 872 
Sparrow, 767 
Sparrow Hawk, 404 
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Spat, Oyster, 502 

Spawn of Fishes, 283 

Spawning of Oyster, 592 

Speaking Trumpet, 3834 

Speaking Tubes, 767 

Spearmint, 538 

Spears, Malay, 425 

Speckled Trout, 834 

Spectacles, 391, 767 

Spectroscope, 768 

Spectrum, 768 

Speed of Light, 474 

Speed of Sound, 766 

Speed of Trains, 671 

Spelter, 533 

Spencer Rifle, 687 

Spenser, 736 

Sperm Candles, 867 

Sperm Whale, 866 

Spermaceti, 146, 867 

Spermaceti andles, 146 
867 

Spherical Case Shot, 742 

Sphinx, 39 

Spider, 768 

Spider Monkey, 547 

Spinach, 770 

Spinal Canal, 520 

Spinal Cord, 24, 520 

Spinel, 217 

Spinet, 619 

Spinnereis of Spider, *49 

Spinning Cotton, 218 

Spinning Metal, 533 

Spinning-Wheel, 218 

Spinning-Wheel, Rope, 69§ 

Spinster, 218 

Spiny Pig, 643 

Spirales, 149 

Spirit Level, 472 

Spirit, Wood, 14 

Spirits of Camphor, 142 

Spirits of Hartshorn, 21 

Spirits of Lavender, 467 

Spirits of Turpentine, 839 

Spitz Dog, 247 

Splice Grafting, 387 

Splints, 73 

Splints, Gutta-Percha, 395 

Splitter, Cod, 200 

Sponge, 770 

Spool, 110 

Spoon, Fishing, t10 

Spoon Oars, 698 

Spoons, Making, 533 

Spores of Ferns, 317 

Spots on the Sun, 798 

Spotted Hyena, 432 

Spotted Tortoise, 842 

Spreader, 338 

Spring, 274 

Spring Balance, 713 

Spring Beetle, 91 

Spring Lock, 488 

Spring of Water, 276 

Spring Tides, 822 

Spring Wheat, 868 

Springfield Cartridge, 167 

Springfield Rifle Ball, 131 

Springs, Salt, 704 

Springs, Water in, 861 

Spruce, 771 

Spruce, Hemlock, 408 

Spur Gear, 502 

Spy-Glass, 818 


SQUABS 


Squabs, 624 

Square Bamboo, 63 
Square Piano, 620 
Square-Rigged Vessel, 735 
Squash, 772 . 

Squaw Berries, 772, 
Squeezers, Iron, 444 
Squeteague, 864 
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Squib, 328 

Squid, 543 

Squirrel, 772 
Squirrel, Flying, 348 
Squirrel, Ground, 183 


Squirting Cucumber, 229 
Staff, 73 

Stag, Antlers of, 236 
Stage-coach, 164 
Staghorn Beetle, 91 
Staghound, 250 

Stained Glass, 378 

Stains on Walls, 473 
Stalactite, 175 

Stalagmite, 175 

Stallion, 419 

Stamens of Flowers, 343 
Stamp, Postage, 643 
Stamping Metal, 534 
Stamping Mill, 382 

Staple Cotton, 217 

Staple of Lock, 487 
Staple, Meaning of, 712 
Standard Time, 824 
Standards, 334 

Standards, Fan, 314 
Standing Rigging, 735 
Star icy 132 

Star Fish, 775 , 

Star of South Diamond, 241 
Starboard, 735 

Starch, 775 

Starch, Corn, 216 
Starch in Food, 349, 775 
Starch in Plants, 634 
Starch, Rice, 684 

Starch and Sugar, 349 
Starling, 104 

Star Fish, 775 

Star-Nosed Mole, 541 
Star-Spangled Banner, 334 
Stars, 273 

Stars, Distance of the, 846 
Stars, Falling, 846 

Stars, Magnitude of, 774 
Stars, Movement of the, 
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Starucca Viaduct, 124 
Statera, Roman, 710 
Stations, Wireless, 814 
Statue, 776 

Statue Marble, 776 
Statues, Antique, 127 
Statues, Bronze, 127 
Statues, Greek, 525 
Statues, Metal, 777 
Staves, 66 

Stays, 338 

Staysails, 736 

Steam, 778 ; 
Steam Automobile, 53 
Steamboat, 782 

Steam Engine, 779 
Steam Fire Engine, 325 
Steam Hammer, 398 
Steam Heater, 792 
Steam Plough, 640 
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Steamship, 782 

Steam, Strength of, 782 
Steam Turbine, 837 
Steam Yachts, 886 
Stearine, 575 

Stearine Candles, 146 
Steel, 444, 785 
Steelbuilding, 429 

Steel Engravers’ Tools, 307 
Steel Engraving, 307 
Steel Pens, 607 

Steel, Softening, 307 
Steel Wire, 873 
Steelyard, 712 
Steganopodes, 98 

Stem of Plants, 635 
Stem-Winding Watches, 


859 
Step-down ‘Transformer, 


509 
Step-up Transformer, 509 
Stencil Plate, 785 
Stereoscope, 786 
Stereotype Plates, 658 
Sterling, 651 
Stern of Ship, 735 
Sternum, Human, 519 
Stick, Composing, 657 
Stick Lac, 459 
Sticks, Emery, 305 
Sticks, Liquorice, 473 
Stigma of Flowers, 343 
Stiller. 
Still Wines, 872 
Stilton Cheese, 181 
Stilts, 787 
Stilts, Plough, 640 
Sting of Bee, 86 
Sting of Mosquito, 
Stipple Engraving, 
Stirabout, 216 
Stirrup of the Ear, 270 
Stirrups, 701 
Stock, 224 
Stock Grafting, 387 
Stocking, 788 
Stolon, Plant, 638 
Stomach, 788 
Stomach of Camel, 142 
Stomach of Man, 789 
Stomach of Ruminants, 790 
Stomach of Sheep, 790 
Stone Age, 7, 176, 518 
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Stone, Artificial, 210 
Stone Coal, 195 
Stone Cutting, 791 
Stone Flax, 48 


Stone Fruits, 358 

Stone Hammers, 397 

Stone, Imposing, 658 

Stone Knives, 456 

Stone Saws, 791 

Stones in Brooks, 699 

Stoneware, 646 

Stoppers, Cork, 215 

Stops of Organ, 583 

Storage-Battery, 52, 291 

Storage Cell, 292 

Storax, 662 

Stories. See Anecdotes and 
Illustrations. 

Stork, 792 ‘ 

Storms, Great Hail, 396 

Storms, Great Snow, 761 

Stormy Petrel, 392 
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Stout, 89 

Stove, 792 

Stove Blacking, 105 
Stove Coal, 195 
Strasburg Clock, 193 
Strasburg Pies, 3386 
Strasburg Turpentine, 839 
Strass, 653 

Stratified Rocks, 690 
Stratum, 690 

Stratus Clouds, 194 
Straw, 793 

Straw Paper, 595 
Straw, Rye, 669 

Straw Shoes, 740 
Straw, Wheat, 868 
Strawberry, 793 

Street Railways, 673 
Strength of Animals, 559 
Strength of Ants, 26 
Strength of Insects, 410 
Strength of Tiger, 823 
Stretchers in Masonry, 426 
String Band, 581 

Strings of Pianoforte, 620 
Striped Bass, 74 

Striped Grass, 388 
Striped Hyena, 432 
Striped Mullet, 557 
Striped Squirrel, 183 
Strontium, 793 

Struts in House Frame, 428 
Studs, House, 427 
Studs, Window, 427 
Studding Sails, 736 
Stuff Goods, 882 
Sturgeon, 794 

Sturgeon Isinglass, 371 
Style of Flowers, 343 
Submarine Boats, 830 
Submarine Cables, 812 
Submarine Mines, 828 
Submarine Telegraphy, 811 
Subsoil Plough, 640 
Subway, Rapid Transit, 672 
Subways, Railway, 672 
Succory, 182 

Succotash, 215 

Sucker, Toy, 10 
Suckers, Plant, 638 
Sucking Fish, 332 
Suction Pump, 659 
Suctoria, 883 

Suez Canal, 144 

Suffolk Horse, 424 
Sugar, 794 

Sugar, Beet, 90, 795 
Sugar Birch, 94 

Sugar Candy, 147 

Sugar Cane, 794 

Sugar Cane, Chinese, 765 
Sugar in Food, 349 
Sugar, Grape, 795 

Sugar of Lead, 469 
Sugar, Maple, 524, 795 
Sugar of Milk, 537 
Sugar Pine, 627 

Sugar Plums, 147 

Sugar Refining, 795 
Suide, 515 

Sulky, 162 

Sulphates, 532 
Sulphides, 532, 751, 799 
Sulphites, 532 

Sulphur, 796 
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Sulphuric Acid, 796 
Sultana Raisins, 677 
Sumach, 796 

Summer, 274 

Summer Grape, 388 
Summer Squash, 772 
Summer Red Bird, 802 
Sun, 797 

Sun Dial, 190 

Sun, Distance from Earth, 
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Sun, Heat of the, 405, 798 
Sun Perch, 799 
Sunbeam Bird, 432 
Sunfish, 798 
Sunflower, 799 
Sunlight, 474 
Sunny, 799 
Sunrise, 271 
Sunspots, 798 
Suns, Colored, 774 
Be orsteuetire, Railroad, 


9 
Surf Duck, 265 
Surinam Opossum, 579 
Suspension Bridges, 125 
Survey of Railroad, 668 
Surveyor’s Level, 472 
Swallow, 799 
Swallowing Food, 788 
Swallows’ Nests, 101 
Swallow-Tail Butterfly, 123 
Swallow-Tailed Kite, 453 
Swamp Blueberry, 430 
Swamp Gooseberry, 386 
Swamp Lily, 346 
Swamp Maple, 524 
Swamp Rose, 696 
Swan, 799 
Swarm of Bees, 87 
Sweat, 753 
Sweeps, 697 
Sweet Almond, 17 
Sweet Bay Magnolia, 512 
Sweet Bay Laurel, 346 
Sweet Flag, 800 
Sweet Lemon, 471 
Sweet Marjoram, 526 
Sweet Pea, 6o1 
Sweet Potato, 800 
Sweet Wines, 872 
Sweeps, Boat, 697 
Swell Organ, 582 
Swift, 799 
Switch, Railroad, 670 
Sword Bayonet, 79 
Sword Fish, 8or 
Sycamore, 632 
Syenite, 387 
Syllables, 885 
Symbols, 885 
Symbols of Elements, 
Syrian Goat, 381 
Syringe Tree, 436 
Syrup, Corn, 216 
Syrup, Lemon, 471 
Syrup, Sarsaparilla, 708 
Syrup, Sugar-House, 795 
Syrups in Candy, 147 
System, Solar, 847 


TABLE DIAMOND, 240 
Table Knives, 457 
Table Ware, 649 
Tables, Costly, 362 
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Tacamahac, 642 | 
Tackle Block, 105 
Tadpoles, 357 

Tailor Bird, 102 
Tails, Lizards, 485 
Tale, 762 

Talking Dolls, 256 
Tallow, Beef, 575 
Tallow Candles, 146 
Tallow Tree, 146 
Tamarack, 464 
Tamarind, 802 
Tambourine, 802 
Tanager, 802 
Tanbark, 469 

Tandem Cycle, 233 
Tandem Driving, 162 
Tandem Kites, 456 
Tang of Knife, 456 
Tangarine, 580 
Tanks, Oil, 613 
Tannin, 469, 641 
Tanning, 469 

Taoists in World, 522 
Tape, 802 

Tap Bolt, 112 

Tap Root, 635 

Tapa Cloth, 557 
Tape Worm, 883 
Tapestry, 803 
Tapestry Carpets, 159 
Tapioca, 168, 803 
Tapir, 804 

Tapiride, 514 

Tappa Cloth, 557 
Tar, 804 

Tar, Coal, 368 

Tar, Gas, 368 
Tarantula, 804 

Taro, 317 

Tarpan Horse, 420 
Tarpaulin, 804 
Tarpon, 805 

Tarred Rope, 696 
Tartar Cheese, 181 
Tartar, Cream of, 645, 763 
Tartar Emetic, 31 
Tartaric Acid, 3 
Taste, 788 

Taurus, 895 

Tautog, 104 

Tay Bridge, 124 
Cart, s162 

Tea, 805 

Tea Chests, Lining of, 806 
Tea Chests, Packing, 806 
Tea, Currant, 229 
Tea Paper, 557 

Tea, Pennyroyal, 610 
Tea Plant, 805 

Tea Pot, 433 

Tea, Saffron, 702 
Tea, Sassafras, 708 
Teak, 806 

Teal, 265 

Tears, 311 

Teasels, 807, 8&1 
Teeth, Human, 520 
Teeth of the Horse, 419 
Teeth of Mammals, 513 
Teeth, Saw, 709 
Teeth, Snakes’, 758 
Teeth, Sperm Whale, 866 


‘Yelegraph, 80 
Telegraph in AVar, 297 
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Telegraph, Wireless, 812 
Telephone, 814 

Telephone, Wireless, 817 
Telescope,817; Moon through 
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Telford, Thomas, 689 
Temperate Zones, 466 
Temple at Karnak, 39 
Temple of Edfoo, go 
Temple of Herod, 4o 
Temple, Solomon’s, 40 
Temples, Cave, 40 
Tenacity, Meaning of, 531 
Tendons, 558 
Tenon, 551 
Tension of Sewing Ma 

chine, 727 
Teutobocchus, King, 528 
Teocali, 535 


-Teredo, 739 


Teret Hame, gor 

Termites, 29 

Terra Cotta, 123 

Terrapin, 819 

Terricola, 882 

Terrier, 252 

Terrier and Lioness, Story 
of, 483 

Texan Hog, 606 

Tertiary Rocks, 279 

Thaler, 257 

Thames Tunnels, 836 

Thanksgiving Day, 415 


Theodoric, Hangman, 223 
Theodorus of Abyssinia, 
482 


Therme, Rome, 75 
Thermometer, 819 
Thibet’ Mastiff, 252 
Thigh Bone, Human, 522 
Thimble, 820 
Thimbleberry, 677 
Third Rails, 672 
Thistle, 724 

Thistle Bird, 892 
Thistle of Scotland, 346 
Thole Pins of Boat, 697 
Thorax, Human, 518 
Thrasher, Brown, 821 
Thread, Cotton, 219 
Thread, Flax, 3390 
Thread, India Rubber, 436 
Thread, Lace, 219, 459 
Thread, Linen, 481 
Thread, Silk, 748 
Thread, Spiders’, 769 
Thread, Screw, 715 
Three Ply Carpet, 159 
Throat, 520 

Throne, Bishops, 186 
Throttle Valve, 782 
Throwing Crackers, 328 
Throwing Silk, 748 
Throwing Wheel, 647 
Thrush, 690, 821 
Thunder, 478 

Thurible, 435 

Thwarts of Boat, 697 
Thyme, 821 

Tibia, Human, 521 
Tick, 822 

Tidal Wave, 822 

Tides, 822 

Tie Beam, House, 427 
Ties, Railroad, 669 
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Tiffany Diamond, 242 
Tiger, 822 
Tiger Beetle, 90 
Tiger Lily, 480 
Tiger, outh American, 
Reed: 
Tigris, Boats on the, 73 
Tile, 82 
ae fe » 823 
ilt Hammer, 351, 399 
Tilted Steel, 785 ° 
Timber Raft, 666 
Time, 823 
Time Flower, 235 
Time Lock, 489 
Time on Ships, 93 
Times Building, 429 
Timothy Grass, 388 
Tin, 825 
Tin Foul, 349 
Tinning, 148, 825 
Tin Pans, Making, 533 
Tin Toys, 831 
Tin Tubes, Paints in, 593 
Tin Type, 617 
Tin Ware, 825 
Tire, Pneumatic, 232 
Tires on Wheels, 165 
Tissandier’s Balloon, 60 
Tissue, Plant, 633 
Toad, 826 
Toad, Eggs of, 283, 826 
Toad, Horned, 418 
Toad Stool, 361 
Tobacco, 827 
Tobacco Pipe, 628 
Toboggan, Canadian, 
Toddy, 199 
Toenails, 753 
Toilet Soap, 762 
Toilet Vinegar, 800 
Tokay Wine, 872 
Tom Cod, 200 
Tomahawk, 54 
Tomato, ue 
Tomatoes, Canned, 148 
Tombac, 119 
Tomb Stones Engraved by 
Sand, 706 
Tongue, 788 | 
Tongue Grafting, 387 
Tongue of Fly, 347 
Tongue of Reed Pipe, 585 
Tongue of Snakes, 758 
Toning a Photograph, 618 
Tools, Steel Engraver’s, 
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Tools, Wood Carvers’, 879 
Tools, Wood Engravers’, 


30 
Tooth Brushes, 128 
Toothless Animals, 516 
Tooth Powder, 562 
Topaz, 828 

Topaz, Yellow, 217 
Topgallant Mast, 736 
Topmast, 776 

Top of a Mast, 736 
Topsail, Schooner, 738 
Topsails, 736, 738 
Tornado, 870 

Torpedo Boat, 830 
Torpedo Catchers, 830 
Torpedoes, 828 
Torpedoes, Toy, 328 


756 


Torricelli, Inventor of Ba- 
rometer, 71 

Torrid Zone, 466 

Tortilla, 216 

Tortoise, 841 

Tortoise, Eggs of, 283 

Tortoise Shell, 831 

Tortoise Shell Cat, 169 


Oe 

Town Clocks, 192 

Toy, Electrical, 289 

Toy Balloons, 62 

oe Makers, German and 
wiss, 832 

Toys, 832 

Toys, Ivory, 446 

Toys, Wooden, 481, 832 
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Traces of aatnede, 401 

Trachea, Human, 520 

Track of Railroad, 670 

Trade Dollar, 257 

Trade Winds, 870 

Tragacanth Gum, 392 

Tragulide, 515 

Trails, Buffalo, 130 

Train of Wheels, 191 

Train Telegraphy, 811 

Trains, Railway, 671 

Trajan’s Bridge, 123 

Tramway, 673 

Transept of Church, 187 

Transfer Paper, 484 

Transferring Process, En- 
graving, 68 

Transformer, 509 

Transfusion of Blood, 109 

Transition Rocks, 278 

Transmitter, Telegraph, 
807, 811 

Transmitter, Telephone, 816 

Trap, Turkey, 838 

Trap, Tiger, 823 

Travelling Crane, 223 

Trawl, Net, 568 

Trawls, 200 

Tree, 632 | 

Tree, Agatized, 5 

Tree Cabbage, 137 

Tree, Cocoanut, 199 

Tree, Cotton, 217 

Tree, Cricket, 225 ‘° 

Tree Ferns, 317 

Tree Frogs, 357 

Tree, Gingerbread, 372 

Tree Goose, 385 

Tree Moss, 473 

Tree of Saddle, 700 

Tree Soap, 762 

Triangle, 833 

Trichecide, 514 

Triclinia, 362 

Tricycle, 233 

Trilith, 39 

Trilobites, 278, 833 

Trinidad Bitumen Lake, 
103 

Trinity Church, New York, 
Clock of, 192 

Trinity Sunday, 414 

Tripe de Roche, 473 

Miritemee al. ae 

Triumphal Chariot, 161 

Troika. Russian, 755 


Trolley Railroad, 6 
Trombone, 833 aie 
Tropics, 466 

Trotting Horse, 423 

Trout, 834 

Trout, Mackinaw, 703 
Trowel Bayonet, 79 

Troy Pound, 650 

Truce, Flag of, 334 
Truck, American Railroad, 


71 
Truffle, 361 
Trumpet, 834 
Trumpeter Pigeon, 622 
frunk of Elephant, 301 
Trunk, Human, 518 
Trunks, Camphor-wood, 142 
Trunnions of Cannon, 150 
Truss, King, 428 
Truss, Queen, 428 
Tsetse Fly, 348 


Tube Well, 864 
Tubes, Crookes, 850 
Tubes, Geissler, 850 


Tubers of Potato, 645 
Tubers of Sweet Potato, 
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Tubicola, 882 
Tubinares 98 
Tubular Bridges, 129 
Tufa, 693 
Tulip Tree, 834 
Tulle 835 
Tumble Bugs, 91 
Tumbler Lock, 488 
Tumbler Pigeon, 622 
Tumblers, 376, 552 
Tungsten, 835 
Tunnel, 835 
Tunnel, Railroad, 669, 836 
Tunny, 836 : 
Tunny Fish, Crying of, 332 
Turanians, 522 
Turbine, 837, 
Turbine Engine, 837 
Turbot, 838 
Turkey, $38 
Turkey, Brush, 99 
Turkey Buzzard, 856 
Turkey Carpets, 158 
Turkey R 505, 796 
Turkey-wing Cradle, 717 
Turkish Bath, 78 
Turmeric, 839 
Turning Lathe, 464 ° 
Turnip, 839 . 
Turnout, Railroad, 670 
Turpentine, 839 
Turpentine, Oi) of, 576 
Turquoise, 839 
Turrets, Ships, 45 
Turtle, 840 
Turtle Dove, 841 
Turtle, Eggs of, 283 
Turtle, Hawks-Bill, 831, 841 
Turtle, Skeleton of, 681 
Tuscan Column, 208 
Tuscan Order, 45, 208 
Tusk of Elephant, 301 
Tusk of Narwhal, 563 
Tuyéres in Furnace, 443 
Tweed, 193, 882 
Tweer, 443 
Twelfth Day, 412 
Twilled Cloth, 193 


TWO-WINGED INSECTS 


Two-winged Insects, 440 

Tympan of Printing Press, 
656 

Tympanum, 270 

Type, 841 : , 

Type Composing Machine, 
654 

Type Making, 842 

Type Metal, 843 

Type Setting, 653 

Type Writer, 843 

Typhoon, 870 

Tyrian Purple, 545 

Tzar Kolokol, 92 


UINTITE, 49 

Ullo, 547 

Ulna of Arm, 520 
Ultramarine, 464, 593 
Umber, 593 

Umbrella, 845 
Underground Railroad, 671 
Undershot Wheel, 863 
Ungulata, 514 
Unleavened Bread, 120 
Unicorn Fish, 563 
Uniform of Army, 744 
Uniform of Navy, 744 
Union Jack, 334 

Union of a Flag, 334 
United States, Flag of, 334 
Univalve Shells, 730 
Universe, 845 

University, American, 204 
University, English, 204 
Unter den Linden, 481 
Upas Tree, 157 

Upper Case Letters, 842 
Upland Plover, 640 
Uraninite, 666 

Uranium, 666, 849 
Uranus, Planet, 849 
Urine, 109 

Urside, 514 

Usquebaugh, 869 


VACUUM, 11, 479 
Vacuum Brake, 119 
Vacuum by Lightning, 479 
Vacuum Pans, 795 
Vacuum, Torricellian, 71 
Vacuum Tubes, 850 
Valenciennes Lace, 459 
Valentia Raisins, 677 
Valleys, 277 

Valve, 851 

Valve Box of Engine, 781 
Valve Pump, 659 

Valve, Safety, 780, 851 
Valve, Slide, 781 
Vampire, 75 

Van Amburgh, 823 
Vane, Chimney, 183 

Vane of Feather, 314 
Vanilla, 852 

Vapor, 193 

Vapor of the Ocean, 478 
Varnish, 852 

Varnish, Lacquer, 211, 797 
Varnish, Map, 321 
Varnish, Mastic, 528 
Vat, Tan, 470 

Vat, Wine, 872 
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Vegetable Ivory, 446 
Vegetable Kingdom, 301 
Veins, 106 

Veins of Leaf, 637 
Veins of Lungs, 497 
Vellum, 598 

Velocipede, 230 

Velvet, 193, 852 

Velvet, Antlers in the, 237 
Velvet Carpets, 159 
Velvet Wall Paper, 597 
Velveteen, 193 

Veneer, 853 

Veneer, Tortoise Shell, 832 
Venetian Glass, 379 
Venetian Sumach, 79 
Venice Turpentine, 839 
Venison, 238 

Venous Blood, 498 
Ventral Fins, 330 
Ventricles of Heart, 107 
Venus, Flower of, 345 
Venus, Planet, 853 
Verde Antico Marble, 525 
Verdigris, 854 

Verditer, Blue, 212 
Vermes, 23 

Vermicelli, 500 
Vermilion, 530 

Vertebra, 24 

Vertebra of Man, 24 
Vertibrata, 24 
Vertebrates, 24 

Vetterli Rifle, 686 
Veuglaire, 150 

Viaduct, 123 

Vibration, Meaning of, 765 
Vice, 854 

Vice-Admiral, 744 
Victoria, 163 

Victoria Bridge, 124 
Victoria Diamond, 242 
Victoria Regia, 480 
Victorian Age, > 
Village, Prairie Dog, 651 
Vine, 632 

Vine Black, 464 

Vinegar, 854 

Vinegar, Toilet, 800 
Vineyard, 388 

Vino Mezcal, 6 

Vin Ordinaire, 189 
Viola, 855 

Violet Light, 478 
Violets, Essence of, 587, 
Violin, 855 

Violoncello, 855 

Viper, 758 

Virgin Honey, 416 
Virgin Mary, Flower of, 
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Virginal, 619 
Virginia Creeper, 446 
Virginia Deer, 237 
Virginia Rail, 668 
Virgo, 895 
Viscera, Human, 518 
Visiting Cards, 157 
Vitellius, Emperor, Eating 
Oysters, 591 
Vitreous, Humor, 310 
Vitrified Brick, 123 
Vitriol, 855 
Vitriol, Blue, 212 
Vitriol, Oil of, 796 


WATER MARKS 


| Vitriol, White, 895 
Viviparous, Meaning of, 513 
Vocal Chords, 765 
Vogelberg, The, 99 
Volatile Oils, 575 
Volcanic Ashes, 49 
Volt, 297 
- Voltaic Arc, 294 
Voltaic Battery, 290 
Volume, 114 iq 
Vulcanized India Rubber, 
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Vulture, 855 


WABASH CANAL, 144 
Wahoo Elm, 305 

Waist of Ship, 735 
Walk of Horse, 422 
Wall, Building a, 426 
Wali Paper, 597 

Wall Plate, 427 
Wallace, William, 250 
Walnut, 857 

Walnut, Black, 857 
Walnut, White, 134 
Walrus, 857 

Wampum, i188, 546, 612, 
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Wandipore, Bridge at, 125 
Wapiti, 237 
War Chariots, 160 
War, Electricity in, 296 
War Horse of Knights, 423 
War, Sloop of, 738 
Warbler, Fan-Tailed, 103 
Wardian Cases, 317 
Wards of Lock, 488 
Warp in Cloth, 193, 494 
Warping Rope, 696 
Warrant Officers, 743 
Warrens, Rabbit, 664 
Wash Board, 698 
Washing, Gold, 381 
Washing Soda, 763 
Washington’s Birthday, 41V 
Washington Bridge, 124 
Washington Lily, 480 
Washington Press, 656 
Wasp, 858 
Watch, 858 
Watch Dials, 305 
Water, 276, 859 : 
Water, Boiling-point 
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Water and Salt, 349 


ot, 


Water from Burning Hy- 


drogen, 431 
Water from Candle, 322 
Water Cement, 177 
Water Clock, 190 
Water Colors, 593 
Water Cress, 225 
Meee on the arth, 276, 
° 
Water in Food, 349 
Water Fowl, Nests of, 99 
Water, Heating, 778 
Water heavier than Ice, 433 
Water Hemlock, 408 
Water Lily, 480 
Waterloo Beidee, 124 
Water made large by Freez- 
ing, 406 
Water Marks in Paper, 596 


WATER, PEACH 
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WOOD, HICKORY 


Water, Peach, 602 
Water-Proof Clothing, 436 
Water of Ocean, Color of, 


276 
Water, Orange Flower, 580 
Water, Rain, 320, 860 
Water, Soda, 763 
Water seeks Its 


6r 
Way Speed of Sound in, 


Level, 


7 
Water Spider, 770 
Water Turbines, 837 
Water Wheel, 863 
Watermelon, 529 
Watt, 297 
Waves, Hertzian, 812 
Waves of Electricity, 286, 
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Waves of Light, 474 
Waves, Sound, 765 
Waves, Radiant, 309 
Wax, $63 
Wax Candles, 146 
Wax Casting, 533 
Wax Dolls, 256 
Wax in the Ear, 270 
Wax Matches, 529 
Weakfish, 864 
Weapons, Bronze, 128 
Weasel, 864 
Weather Bureau, 336 
Weather Signals, 336 
Weaver Birds, 102 
Weaving, 495 
Web of Feather, 314 
Web of Spider, 769 
Webb Printing Press, 657 
Wedge, 503 é 
Wedgwood, Josiah, 650 
Week, 140 
Weepirig Willow, 869 
Weevil, gt 
Weft in Cloth, 193, 495 
Weigher’s Beam, 711 
Weight, 275 
Weight, Atomic, 299 
Welding, 444, 45; 
Welding Tortoise Shell, $31 
Weil, 864 
Wellingtonia, 724 
Wells, Artesian, 864 
Wells, Gas, 369 
Wells, Oil, 612 
Wells, Salt, 704 
Westinghouse Brake, 119 
West Point Academy, 2 
West Point Chain, 178 
Weyer Caves, 175 
Whale, 865 
Whale Boat, 607, 867 
Whaleback, $38 
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Wheel, Fly, 781 
Wheel, Potter’s, 647 


Wheel, Spinning, 218 
Wheel-Lock Gun, 685 
Wheels, 165 

Wheels, Train of Clock, 
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Wheels, Water, 863 
Wherry, 697 

Whetstone, 416 

Whey, 180, 350 

Whip Grafting, 388 
Whippoorwill, 868 

Whirl, Rope, 695 

Whisk Brooms, 128 
Whiskey, 216, 699, 868 
Whitby Jet, 449 

White Animals, 12 
White Ants, 29 

White Bait, 410 

White Birch, 94 

White Coral Powder, 230 
White Elephant, 12, 302 
White Elm, 304 

White Fish, 868 
White-headed Eagle, 268 
White Lead, 469 . 
White Negroes, 12 
White Oak, 573 

White of Egg, 281 
White Paint, 593 

White Pepper, 610 
White Pine, 626 

White Poplar, 642 
White Race, 517 

White Rhinoceros, 683 
White Sea, Name of, 276 
White Shark, 729 
White Vitriol, 895 
White Zinc, 895 

White Wine, 871 
Whitehead Torpedo, 829 
Whiteweed, 234 
Whitewood, 793 
Whiting, 179 

Whiting Fish, 869 

Whit Sunday, 414 
Whitworth Gun, 151 
Whooping Crane, 222 
Whortleberry, 430 
Wick, Candle, 146 
Wicker Work, 73 

Wicks, Lamp, 462 
Widgeon, 265 

Wieliczka, Salt Mines of, 
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Wigglers, 552 
Wigs, Judges’, 381 
Wild Boar, 412 
Wild Cat, 169, 499 
Wild Cattle, 174 
Wild Cherry, 181 
Wild Dogs, 247 
Wild Geese, 385 
Wild Hog, 413 
Wild Horses, 419 
Wild Horses, Gaits of, 422 
Wild Pear, 603 
Wild Pigeon, 624 
Wild Rose, 606 
Wild Turkey, 838 
Williamsburg Bridge, 126 
Willow, 869 
Wilson’s Snipe, 760 
Wilton Carpets, 158 
Winch, 869 


Winchester Bushel, 122 


Winchester Rifle, 686 
Wind, 869 

Wind Chest of Organ,. 583 
Wind Instruments, 581 
Wind Trunk of Organ, 583 
Windlass, 871 

Windmill, 871 

Window Glass, 377 
Window Glass, Pompeii, 


79 
Wiadow Posts, 427 
Windows, Horn in, 417 
Windpipe, 788 
Windpipe, Human, 520, 788 
Winds, Names of the, 870 
Wine, 179, 388, 871. 
Wine, Blackberry, 104 
Wine, Cranberry, 221 
Wine, Currant, 229 
Date, 236 
Wine, Dry, 179 f 
Wine, Elderberry, 285 fy 
Wine Gallon, 366 / 
Wine Glass, Making a, 379 
Wine, Honey, 416 ) 
Wine, Palm, 199, 235 
Wine Press, 871 
Wine, Walnut, 857 
Wines, Color of, 872 
Winged Elm, 305 
Wing-Covers, 438 
Wings, Birds’, 95 
Wings, Butterfly, 133 
Wings, Insects’, 438 

ink, Quick as a, 313 
Winking, 311 
Winkle, 611 
Winter, 274 
Winter Cress, 225 
Winter Squash, 772 
Winter Wheat, 868 
Wintergreen, 872 
Wire, 873 
Wire Cables, 696 
Wire, Gold, 384 
Wires, Service, 511 
Wireless, Telegraph, 812 
Wires, Telegraph, 808 
Wishtonwish, 651 


Wolf, Prairie, 875 
Wolfram, 835 
Wolverine, 875 
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Wood, Alder, 14 
Apple Tree, 32 
Wood, Ash, 48 
Beech, 88 
Black Walnut, 859 
Box, 118 
Wood, Butternut, 
Carving, 
Cells, 633 
Charcoal, 
Cherry, 181 
Chestnut, 181 
Color. in, 876 
Cypress, 233 
Elm, 304 
Engraving, 306 
French Walnut, 855: 
Hazel, 404 
Hickory, 410 


WOOD, LILAC 


Wood Lilac, 479 
Linden, 481 
Locust, 493 
Olive, 577 
d, Orange, 580 
Palmetto, 593 
Paper, 595 
Pavement, 600 
Pear Tree, 603 
Pulp, 876 
Sandal, 706 
Tamarind, 8c2 
Thrush, 821 
Tick, 822 
Tissue, 633 
Wasp, 858 
Woodchuck, 879 
Woodcock, 880 
Woodcut, 306 . 
Wooden Shoe, 740 
Wooden Toys, 832 
Woodnecker, 880 
Woodpecker’s Foot, 97 
Woody Plants, 632 
Woof in Cloth, 193 
Wool, 880 | 
Wool, Felting of, 316 
Wool, Pine, 626 
Woollen Cloths, Why they 
shrink, 316 
Woollen Goods, 880 
Work Arm, 501 
Working Beam. 781 
Worms, 882 
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Worsted Goods, 882 
Wren, 883 - 
Wrench, 884 

Wrist, Bones of, 520 
Writing, 884 
Writing Ink, 438 
Wrought Iron, 443 
Wrought Metal, 533 
Wrought Nails, 564 
Wych Elm, 305 


X-RAYS, 666, 850 


YACHT, 886 

Yacht Club Pennants, 337 

Yacht Clubs, 886 

Yacht Construction, 888 

Yacht Ensign, 335 

Yacht Flags of United 
States, 336 - 

Yacht Racing, 889 

Yacht Signals, 338 


Yam, 892 

Yankee Ax, 55 
Yards of Ship, 736 
Yard Beam of Loom, 494 
Yarn, Cotton, 218 

Varn, Rope, 696 

Yawl, 887 

Year, 139 

Year, Meaning of a, 848 
Yeast, 892 


Yellow, Antimony, 103 
Yellow Antique Marble, 525 
Yellow Bird, 892 
Yellow, Cadmium, 138 
Yellow, Chrome, 186 
Yellow Color, 477 
Yellow Coral, 214 
Yellow Hammer, 880 
Yellow Legs, 892 
Yellow Paint, 593 
Yellow Poplar, 793 
Yellow Pine, 627 
Yellow Race, 517 
Yellow Rose, 696 
Yellow Snow, 761 
Yellow-tail, 530 


Yolk of Pee, 281 
Yuca, 168 
Yucca, 893 
Yucker, 880 


ZANTE CURRANTS, 677 
Zante Wood, 876 

Zebra, 894 

Zebu, 894 

Zero, 820 

Zigzag Lightving, 478 
Zinc, 894 
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